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CATAMENI AL PADS 5 Thi s appllcatlon is a
continuation-in-part appliication of U S.S.N 08/ 370.697. filed 10
January MOYEE®2 by J. Dyer. PCT/US96/00388 FI ELD
OF THE | NVENTI ON Thi s appli catl on relates to flexible,

m croporous, open-celled polyneric foam “ materials made from high

i nternal phase emulsions that can absorb blood and bl ood-based
fluids such as nenses. This application particularly relates to absorbent

foam material s that 15 are useful as absorbent -menbers for cataneni al
pads, tanpons, bandages, wound dressings, . surgi cal drapes and the
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wound dressi figs, bandages and surgi cal drapes can be chal |l engi ng.
Conpared to water and urine, blood and blood based fl uids such as
menses are relatively conpl ex nmixtures of dissolved and undi ssol ved
conmponents (e.qg. erythrocytes or red blood cells). In

parti cul ar, bIood-based fluids such as nenses are nuch ' nor e
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can also potentially clog the capi bsorbent materials.
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fluids such as menses. This application pamcularly relates to absorbent foam materials that

15 are useful as absorbent members for catamenial pads, tampons, bandages, wound dressings,
surgical drapes and the like.

BACKGROL F N

The development of highly absorbent articles for blood and blood-based fluids such
as catamenial pads (e.g., sanitary napkins), tampons, wound dressings, bandages and surgical
20  drapes can be challenging. Compared to water and urine, blood and blood based fluids such
as menses are relatively complex mixtures of dissolved and undissolved components (e.g.,
erythrocytes or red blood cells). In particular, blood-based fluids such as menses are much
more viscous than water and urine. This higher viscosity hampers the ability of conventional
absorbent materials to efficiently and rapidly transport these blood-based fluids to regions
25  remote from the point of initial discharge. Undissolved clements in these blood-based fluids
can also potentially clog the capillaries of these absorbent materials. This makes the design
of appropriate absorbent systems for blood-based fluids such as menses particularly difficult.
In the case of catamenial pads, women have come to expect a high level of
performance in terms of comfort and fit, reteation of fluid, and minimal staining. Above all.
30  leakage of fluid from the pad onto undergarments is regarded as totally unacceptable.
Improving the performance of such catamenial pads continues to be a formidable
undertaking, although a number of improvements have been made in both catamenial
structures, and materials used in such structures. However, eliminating leakage. particularly
along the inside of the thighs, without compromising fit and comfort, has not always met the
35  desired needs of the consumer. o _
The users of sanitary napkins, and the like, have also come to expect the surface of
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30  structures, have also had a greater chance of causing panty and body soiling. This is because
the absorbent structure lacks resilience, leading to bunching of the pad. This lack of
resilience, andemsequembundﬁng,ha;alsoeausedﬂtesepﬁbrmnenialpadswpmvidg

poorer fit and comfort for the user. -
An alternative to conventional cawnemalabsorbent structures are absorbent foams.
35  Absorbent foams can possess desirable wet integrity, can provide suitable fit throughout the
entire period the article is wom, and can minimize changes in shape during use (e.g.,
uncontrolied swelling, bunching, etc.). In addition, catamenial products containing such foam
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Prior catWO®EB2 absorbent structures, and in particul ar PEHP | pads
usi ng such 30 structures, have also had a greater chance of causing
panty and body soiling. This is because t he absorbent structure

| acks resilience, |eading to bunching of the pad. This |ack of

resilience, and conse uent. bunchin has. al so caused th se i.or.c meni al
pads to prOV| de’t res ¢an be e'?’"ﬁﬁ“"ﬁ ’CW? E ‘1’)‘5‘@?“" abscibedt

An alternative tomsmmplvubammodamammmmsfmbsmm canthe rdesigned to have

absor bent f 0aMsgonsderably3 greater iRgHHP R 8RR cOeriaast aBRatiehi2MbrBus \Ribs.

integrity, can | V|de SU|ta throu ho t. the entire period
the article is %ﬁfﬁﬁ% M’W%%WWG@E‘(
uncontrol | eds smhincmg pammoﬁenxy;orbhmﬁcle used wchtisort blood or hloadrbase amdqnsudduct s

cont ai ni NG SUCNif0a wound dressings! bandigerahd Sitical drapes.

PCT/ US96/ 00388
structures can be ef%@@ﬂﬁmﬂmméﬁ@y%”%ml e.

absor bent other mmmﬂsbm yndobloed-uﬂeﬂndsut Séer fomegaupie WSO Peteitoam -
sheets and can p gg&ﬁgm;s "Q@ﬁ!fg““ edfied ﬁ;delﬁra;negrl ty
and uni form ty tElan C nventlon r 9erl1?.’8f ous 8%“ foail

foans can at% %v@n“%r‘?ré‘ﬂ“ﬂ%b“d

si ngl e- pi ece wmemak 4ys@349qoe&nhme@hmle(m 6f "medite ckllt 0

b b bl ood
3r Zggl ngsooba%’éﬂegwoﬁgﬁ%ﬁ bgl c'lgtﬂ'%ﬂé Wl and hmad&ww?%‘g‘ lvgt’rl ous
types have beerP-& gtk Ui Patentr4.6i3543 ﬁgﬁb&nﬁmsmgﬁr‘?sﬁlml

other articles &Mkrsawr@ cliamexial Sgtetubt)) VIS bRnad 390326 .(Wobd @t faly ssuarrpl e

;JI SXI E?Eaenopen c‘8$°1“"°a ¥oams MW% Wﬁwﬁféﬁﬁnes céﬁ%ﬁﬁd@gft

st yr ene/ but adi mhmdmmmmmu - PM&MS"é??d(Mm et al) issued; tary
pads); U.S. Patswimﬂubﬁmwmk Gholjinethane Foamk Highly( dbesptive afmn

"medi um cel | L.z Lo h|||zed ur f
havi ng a densi tthﬂP}qPﬁ% H %%m@ﬁ@@&ﬂgﬁﬂ% g Pat ent
4,613, 543 (Dabufpammehesmmdemwmmwehwb@m@meﬂﬁam%ﬂw

pol yners usggl ighiof ShmEld iobbxeR sFsicnt Biid cagillary aomiidaaa-t(awmndem al.),

usetul in é?oneﬂ?ﬂ'@?e‘mﬁ”“% il fl“&"ﬁ’w@ffha&d&m"% e e B R, O

U S. Patent 4, Mpﬁ@ﬁch(mm mapkins. . This sesuitsdn undesirable revse sincenthe surfage in]1 977
(bi odegradabl e MWWWMtWMWEWWMWMW

contact with |i | ds . bod| |y fl aV| g Uagl lity in sanitary napki n.s
and the Iike). _ _ducts have tended to
have rel ati2ely | ar gsmtdlléhbselbm prochictsdses also been made from High

Intemnal Phase Emulsions (hereafier referred to as "HIPE"). See, for example, U.S. Patent
5,260,345 (DesMarais et al), issued November 9, 1993 and U.S. Patent 5,268,224
(DesMarais et al), issued December 7, 1993. These absorbent HIPE foams provide desirable
fluid handling properties, including: (a) relatively good wicking and fluid distribution
30  characteristics to transport fluid away from the initial impingement zone and into the unused
balance of the foam structure to allow for subsequent gushes of fluid to be accommodated:;
and (b) a relatively high storage capacity with a relatively high fluid capacity under load, i.e.
under compressive forces. These HIPE absorbent foams are also sufficiently flexible and
soft s as to provide a high degree of camfort o the wearer of the absorbent article: some of
35 these foams can be miade relatively thin until subsequently wetted by the absorbed body
fluids. See also U.S. Patent 5,147,345 (Young et al), issued September 15, 1992 and U.S.
Patent 5,318,554 (Young et al), issued Jurie 7, 1994, which disclose absorbent cores having a

4



20 prior foans do not exert sufficient fluid capillary pressure for blood
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Thepment mvenuonrelates topolymencﬁoam materials that are capable of absorbing
bloodmdblwd-basedﬂmdssuebasmmmddwnmvmgﬂnseabsorbedﬂmds
efficiently to other l'eglons of the foam. These absorbent polymeric foam materials comprise
a hydrophlhc flexible, nonionic polwnenc foam structure of interconnected open-cells. This
35  foam structure has: _ _ _
A)  the ability to wick antificial menstrual fluid (AMF) vertically to a height of 5 cm in



15 polymeric foammaterial, in particular an absorbent H PE foam .t hat =
(1) can rapidly absorb bl ood and bl ood-based fl uids such as
menses; (2) can De uSed as absor bent nenbers 1or refatively thin -
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A particularly inportant attribute of the foanms of the present invention is
that the connecti ng passages (holes) between the cells of these
foanms are sufficiently large to pass 10 insoluble solids such as
erythrocytes (nean diameter 8 pm. As a result, these holes do not

becone bl ockegoeénpst ructed by blood and bl ood-based fl ui dspeivesschesis by

the foam Even t hough the cells and holes are | arge enough to
al l ow free novenent of insoluble conponents . in blood and
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necessary hi gh capillary absorption pressure required of
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iii) fromabouR®5 to about 25% bilcohels.fliglycgrol monoaliphaticsahsss of linpas upsaturated Ci6-
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~ acids, and mixtures thereof: or (ii) the combination a primary
25 . emulsifir having at least 20% by weight of these emulsifying
components and certain sccondary emulsifiers in a weight ratio of
primary to secondary emulsifier of from about 50:1 to about 1:4; and
2)  a water phase comprising an aqueous solution containing from about 0.2
toaboutzo%bywelght of a water-soluble electrolyte;
30 3) avolumetowelghtranoofwauerphasetooﬂphasemtherangeoffrom
| about 20:1 to about 125:1;
B) polymerizing the monomier component in the il phase of the water-in-oil
emulsion to form a polymenc foam material;
0 washing the polymenc foam material to lower the level of residual
35 electrolytes less than about 2%.
D) treating the washed foam with an effective amount of a suitable
hydrophilizing surfactant; and
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di vinyl furans, divinyl sulfide, divinyl sulfone, and m xtures

t her eof ; WQ96/21682 iv) from O PET/EBS®NIESS5Y by
wei ght of a second substantially water- 10

i nsol ubl e, pol yfunctional crosslinking agent selected from

pol yfuncti onal acryl ates, net hacryl at&s, acryl am des,

nmet hacryl am des, apd m xtures thereof; and b)

fromabout 2 to abBlUt 1:%ssringghegrshed foamto emoistute fortant efiahyit 1@ br less.
which is soluble in the oil phase and which is suitable for formng a

15 : sta r | he e I.on co
conpri si ng: go bfh@p%&s?ofﬁl@p%em%&o%aﬁom&e ”’gﬁf‘ﬁé‘?‘v"é‘}@%ﬂﬁ?@ﬂ havi ng
at | east about %%"B‘}/ %B’QFR proFide ‘ajhighi mglllary absorptive pressure but large enough to

T arr oy e bobiagetyche etittke S
fatty acids, cﬁ%cero rmnoéfl%g %&ﬁ?@ {fﬁ{h& foam. 5

al cohol s, di glvg@r q’pmmvﬂlyemmﬂnsm fomnatinh of the SIPE thefr-
C22 al cohol s, phiseicy QEthS lresilbiag R i hivérs@y hﬁé&@&:ﬁ&@@%ﬁl&&%&ﬁlﬁ

derr]- C[err] n _non ste s of. |linear sat.urate
C22 fatty acuﬁ%eﬁ ?Jésf"an rmgﬁ%gs falts;ip the foam

aci ds, andni ipcmages. tmfé‘elly ibjs d@tmylemmmmmmmm:mmﬂ%

enul sifler havbaag at | east 20% by wei ght of these enul sifying

components and certain secondary enmulsifiers in a weight ratio of

primary to secondary gﬁfﬁngf"ﬁ"g?'}/ 10, Fieaishprodcts copfaining pneor HpRg

2) -a water MWWMPWWMWW containing from about 0.2
to about 20% by wei ght of a water-soluble electrolyte; 30 .
3) a volunme to weight rat. ( phase in the range of
from . SAWINGY 5 1

SCR T
B) olygmeri zi n t i | a
ot er 1 b OB 7! "Fightid &W“““‘ﬂ%ﬂ “‘%‘5" 1"%? Pnp 8 cllispenl Pt barb HIPE, | o
0  washi nM@f%PWW‘PBMMWO | ower the |evel of residual
35 el ectrol ytgmzloemedfahms i3 & Qtebs-sdSMional view take along line 2-2 of¥igure 2. t r €at i ng

t he washed foam \r/\?,-fgnman{ WE Wnt of hg(fi(ggtmaag;gmon)ofamonof

hydr ophi li zi ng su
PCT/ US96/ 00388 representative absorbent polymenc foam according to the present invention made from

. 20 HIPE having a 50:1 waterto-o:lwexghtmuoandpouredat‘IPC and where the monomer
component  consisted of a. 521 14:60 wclght ratio of styrene (STY).ethyl styrene
(EtS)-divinyl benzeue (DVB):2-cthylhexyl acrylate (EHA), and where 5.5% (by weight of the
oil dauoofdmbumﬂ:mmuﬂaﬂ:ﬂKﬂMﬂ and 1% of ditallow dimethyl ammonium

| methylsulfate emulsifiers areused.
25 Figure4isa photonucrognph (50 X magmﬁcauon) of a section of a representative
_ mlnnmcfounthamuseﬁnlasdleopnmﬂbmnwhyerbmm:bwrbunfoamnmmal(s)
of the present invention. Thefommsmdefrmnaﬂll’ﬁhavmga624 1 water-to-oil weight
ratio and poured at 156°F and 1300 RPM where the monomer component consisted of a
19:14:55:12 weight ratio of ethyl stymne (BtS) -divinyl benzene (DVB): 2-ethylhexyl acrylate
30 (EHA):I &hmedlolducrylate (HDDA) and where 8% (by weight of the oil phase) of
sorbitan myristate and 1% of ditallow dlmcthyl ammomum methyl sulfate emulsifiers are
used.

Figure 5 is a photomicrograph of the foamshown in Figure 4, but at 250 X
35 Figure 6 is a photomicrograph of the foam shown in Figure 4, but at 1000 X
magnification.



-7- 2 i E) dewatering the washed foamto a noisture
content of about 40% or |ess. The process of the present
i‘nvention all ows these absorbent foans to have cells and hol es
smal | enough to provide a high capillary absorptive pressure but |arge
enough to wo962i8xvent or ninimze bl ockage by the insol ubtrussenpsssent s
of these fluids. In addition. this process renoves nost of the
residual electrolytes (i.e., hydratable salts) fromthe foam

Wil e these hydratable salts are typically needed during initial formation
of the HPE, their presence in the resulting foam can adversely
affect its ablllty to absorb bIDETAIEED DES ‘ : | ui ds such as
menses, especially as the concentration of these salts in the foam 10

i ncreases. Accordirgly, Bolvmeric AbsoibertFbamst 0 reduce the level of these
hydratabl e salts in the _ - The present

i nvention also relates th cafnealEss RGNS cont ai ni ng one or nore

foam materials of the prielymetic foauesa‘comi\gmmi peeseinifivehiin isef@ldh @bsorbent articles and

0 5 top-pl an vi ew Lo s Gl Nilh e ght) cpensete, i el kil o o

the present inventi%h “’a% Gtech, pammpnication with adjoining °=“=F| Toer eclly ipfsuchhe
drawings is a cr osmmnﬂpwmmmmvé intefceflulat oPbnirigls G "Rindows" (holes)

Cection of O ?&&%@ﬁ%@%ﬁ%sor@a%‘ﬁﬁﬁﬁa PR o o

the present invent |W|‘?ﬂﬁ9@ pidssuch apmensesfronrone£oll tocanpthe Ovithin the foam tspuatirt, cven
wei ght ratio anm pauungduﬁeﬂm&edﬁﬁaﬁﬂdum ﬁvmmrmr%w “f
1 et

conponent consi ste 4.6 rat| f styren

styrene . M% ’é‘ﬁ@eﬁvﬁ) @@ﬁ@l‘tf@ﬂ%‘f"" M

and where 5.5% ( by PRRSS U €i. °@1°3Rl|h®' specific surfage hwphasw)umi mdc@hmbnmive thue fluids
monool eat e (DGMO) ardughBat e féhint. 2l | ow di net hyl anm)nl um

met hyl sul fate emul sifiet are

phot omi crograph (50 X ma %’é"ﬁ%ﬁ)"pﬁ‘?ﬂg"%mlw g’m @‘é’ém"&t‘ﬁ {réiculated
pol ynmeri c foam Fhawmmm mmmedipbmmyra ;ﬂiralitﬁyemmhﬂly&eﬁhcted three

absor bent foam nmat gEmens ranched %nnﬁﬂ‘fﬁ@nhﬂ&kmﬁ
made froma H PE hayj lmﬁ%c \Aa;er;o 0|I gl aﬁlo an
poured at 156[err] Ii"eésn%“% 'ﬁﬁm haxing 8 tpical Sruktype; stegtursy
a 19: 14: 55:ateshown b{mwnitmphfm&thb&mcmhehdﬁﬁﬁurémlmybumm
(DVB) : 2- et hyl hexyl pa&ény )
and where 8% (JJy WEI t of th Eﬁ“ “opg}-&ﬁéi‘”?ﬁﬂ l‘Q"Lét(c)gro adrilﬁrf'yﬁ/? H@@m
and 1% of dital owsm'%fﬁ %W%I@ﬁhﬁ least ong adjacent cell.
l,é-sed' . b , Flltgladdmﬁ tcsbangabﬁneelled,r theseapdlynittic t foisf ﬁam:slukuéw
igure 4, but at w@" a
phot om cogr aph of t§he o "é‘ﬁ%m [ guref%wbab?éb l%(%d Qm'muﬁmds e
magni fi cati on. foam structures are rendered hydrophilic by residual hydrophilizing

_ mr&cmhﬁmmefomnmaﬁerpolymmmbysebmdpost-polymenntm
25 foamtrenumtproeedum.asdescnbedhemﬁer

The polymeric foams useful in the present invention also have somewhat interrelated

and interdependent structural and mechanical properties, features and/or characteristics. It

shouldbeundemoodthatdmefoamseanhavedlﬁemmopems features and/or

characteristics at different times prior to contact between the foam and the blood or blood

30  based fluid to be absorbed. For example, during their manufacture, shipping, storage, etc.,

these foams can have density and/or cell size values outside the ranges set forth hereafter for

these parameters, for example if they are stored in a collapsed state or are compressed by

packaging. However, suehfoamsarenevenhel&ss still within the scope of this invention if

they later undergo physical changes sothat they have the requisite values specified hereafter

35 for these properties, features and/or characteristics at least some point prior to and/or during
contact with the blood or blood based fluid to be absorbed.
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DETACED DESCRIPTION OF THE T NVENTT ON 1. Pol yneri ¢ Absor bent
Foans A General Foam Characteristics

Pol ymeric foans according to the present invention useful in absorbent

articl esVWO921682 5  stryuctures are those which are hi JIFNPS3HME%e| | ed.

This means the individual cells of the foam are in conplete,

unobstructed comuni cation with.adjoining _cells. The cells in such

subst antially open-celled foam struct ures~have intercel | ul ar openi ngs or
"w ndows" (hol es) t hat - praovi-de passagways | arge enough to permt

free and ready noverdBhfcans °%‘I"?)UEF‘ rfeyention may also' by gaedinyshedrqellapsed stpee as
menses from onao thelcondition dederitled in WS 3)387.20M ¢Dyepetral FissuedFabr 2, 1985/ Such foaind

t hough these fl gﬁmr@! Rk Bk ﬁ} Qt QS
handg t hese ceIgF'J'seg%n M%@nﬁ%&'ﬁing paepesa?g%?e S enoug

provide the ned8dwhicly ansirglasively seak. JThpse foans fsmaip gollapsed %’G‘I"ESC‘I‘ e
capill ary speciveiting agenfspaid dayinga mmmommﬁbwivimwsdwmmtm

f1uids h,mqge %}Jally
open-cel | ed foam strgctureps&%ﬁb&" .neraIF H e g retlcu i’t g :
charact er wi t h howr®). | Ordlithey ay be uwed sa apig W%@%@B’“ﬁ? %PWPP?" tgfuse.

nut ual l'y conneqmd cxﬁoba'd&& blood and bloodbhstt HGidS WRed Sollipsad folrne redbl their Briginatt r ands

of polyneric r|a

referred to as '{fgn‘c%lﬁe% W““%lmdfmm -%stru??ltgodpe
structure 10 wﬂmmmwmmmm “!dH-BPl PW@MM%M shown
Figures 3. For gpihepaed Mmmmﬂmmmmlmn&@wmdwm eri al
I's "open-cel I e I east 80% of cell.s f.oam ructure .
that are at gl’ f‘%ﬁ’flé Boucrally sery, we ﬂ ﬁﬁ’ﬁ% 318 cﬁueg%gﬂ"egts{h one

adj acent cel I pl'escnt mventm whlcll sewdsnoadq!ltelmﬂl! thethidod gnd lond-based Buid. (These

pol yneric foang, BPAEE FoRls stated herein af'thdsé 6f B8 Kaths 'y BheiP RXPahded t O
permt the foam {o EbSﬂl‘b oo and bl ood- based fluids. The
st

internal sdrfad®® tructures are rendered hydr ophi lic by

resi dual hydrophili g N go ars o A ani Garkitiadie ol €
after polynerization, or D 1 ea io - pol ymsrlzalon oam
treat nent procedures, as—mﬁhereafter | The
polymeric foams useful i . e .

interrel ated an

properti-es, featur eé/ealnd/“mhnslﬂ@r @GﬂdﬂMlﬂcsmt’n opposite ﬁm&ﬁﬁ@ﬂ@’b@m)

uEderS:Ood zftohafofi ﬁﬁ'&flﬁéﬂnﬁﬂﬁ!&p@ﬁﬁ&mkaﬂwl tﬁ,axtﬂ;mang/or

characteristics er r0r. 1o C en the foam an

t he bl ood or bI’BBaIH‘ for 'E"'b n'?ﬁ'ﬂ“gt' gj“é%?%%%“&%%“ﬂ‘:& " Quri ng

t hei r manuf act mmpﬂshﬁpmgfmmmmmﬁwaﬁmwOM@ﬁMWhave

dﬁnSI ty and/?r &@Hf,cﬁz&ﬁ@:vu wﬁdﬂﬁ‘dt‘i‘lﬁ‘stﬁmfmtﬁ%ﬂﬂll mdmmr for
ese parane erf% or eﬁiair;r’) !m‘tm y Efﬁuﬁ(%&‘? jn-a.collapsed state or

are conpressed "3 test
28 dlstanoeofScmthrougl:atcststnpoffoamofspeclﬁedsmatZ?C Such a vertical

wicking test is described helfeaﬁer in the TEST METHODS section. To be especially useful

in catamenial products for absorbing menses, the foam absorbents of the present invention

vertically wick the AMF 5 cm in less than about 60 minutes. More preferably, the preferred

foamabsorbentsofthepmentmvenuon vemeallywnckAMF S cm in less than about 20
30 minutes, andmostpmfemblymlessthanaboutlimmuws a '

* The foam absorbents of the prescnt invention will also preferably wick a high
capacity of the test fluid toa partwu]ar hetght at equilibrium. Preferably, these foams will
wnckatlastabwtmg/gAMF(gofMlgdryfoam)toahelghtofabmt5 cm, more
preferably at least about 40 g/g of AMF. Particularly preferred foam absorbents will wick at

35  least about 45 g/g of AMF to a height of about 5 cm. The procedure for measuring the
ability to wick fluid to a particular height at equilibrium is described hereafler in the TEST




packagi ng. However, such foans are nevertheless still within the scope of
this invention if — - they later undergo physical changes so that they
Rave the requisite val ues specified hereafter 35 for these properties
features and/or characteristics at |east sone point prior to and/or during
contact withwdseesdikseod or bl ood based fluid to be absorbed. PCTUSIA038Y\D
96/ 216862
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The foanms of the present invention may al so b#-used in their collapsed
state simlar to the condition described in U S. 5,387,207 (Dyer
et al.) issued Feb.METHOBSS&ctidgduch f oans general ly conprise those
having finer mcrostructure &hlgher.capllLar speC|f|c surface areas)

and which are relatlvely weak. Theau L2 i &®| | apsed after washing,

treating with ne aags@eanipsmﬁ@m&rwgs a biehsutecof tthetedtdiquid-accessible

described within U Sg 5

reexpanded by a%pl |58'§“3%§3f&%8l¥&9$a g@ﬁf%ﬁblﬁg?i:zﬁfj a%@?/ n?ﬁ;:’;ecf:

sever al hig )lmadetemv;l dimensions AN y

thinness of the proEuy oPthk bl g;:“ﬂ Hﬁeisthusawayof uadlifying TeROGPsncuft o somisunfact
a

bl ood- based fluids, th 0 S a re elr or .nal

t hi ckness and f! ui @'%vé%ig?'ﬁ\e qﬁ%%@%m@ﬁgpg‘:@ TW in, Aoy ng
bl ood and bl ood- FMMQ@@M¢@NM&MWWSM§¢ m!det
since the fluid cawmnpwmr@mmtmﬁmons mwofusm:euﬂsamdqdyem

regi ons of thes f .the wettie exJ anded area of the

f oam l%T e’gg}sﬁ\ﬁ%g&r gslgiy&h'égﬁluf éy en posi ti oned
beneath a larger celled Gmaﬂiyomesmamofﬁwfmnpatemmnwhmﬁmmmwlulﬂ
serves to acquire rgpibebeldris Mﬁﬂc&ﬂ@' meh;%hl desirabl
properties of these Q IIa se foa ugrel n are th(t)lmtla o;ounh)é_lf:)arres%n
t heir expanded

Foam Char acteri sti mrﬁwmntqute fqamﬂdasmdsl_mly point tlﬁtal!ﬂspwoﬁ finjd Bbsoptiom befomes
Capabi |1 1y 191 g s el feping e cwg*%@'“*@f"h?%ﬁ%ﬁwﬁ?“
direction opposite lP%ﬂ’g’r'&ﬂ'YgP‘F f‘!ﬁ"ﬁ@g') A"“”&@y ‘%#B%F“ﬂﬁ
fluid within a set mbesmmmmmm&uhnmnwebamwammm&m f Therpalymeric
O WS O" il of R 3Bk ey yobhiFas ablofoc milighs bl g,rsduwpem

porous structure 1Is . gener e openrness,_0

structure, the aff ithstgvegrcapiflary syctipnspecific supface apsa infhe.rapge of from about 0.0080Q to0
structure, and tde od40antiict Typitally the dapitlardl suchbri w:ﬁcﬂﬂiuamkﬁiihym@abmmas

ER(I\E/P; | rant :k(ragser VO(I’ (r)mt'%ﬂ\%ﬁg{ &otn\%éftérl’% ﬁbmggout 65\gw‘{’ance oW%%uﬁLr gtglhd
a test strip of foam of Fopaksptbpntgorey whereiwo jayers o abgorbens foam are paed, if is preferred that
the upper foam layer (facing the body of the wearer) have a lower capillary suction specific
surface area, for example from about 0.012 to about 0.020 m2/cc, while the lower foam layer
25 has a higher éapillary suction specific surface area, for example from about 0.020 to about
0.026 m2/cc. In this way, the lower foam layer will have a higher fluid capillary pressure,
- allowing it to drain fluid from the upper foam layer, thus keeping the body of the wearer
relatively frec from contact with the fluid. (It follows that where more than two foam layers
arc employed, the capillary suction specific surface area of the respective foams preferably
30  will increase as the foams are located more remotely (i.c., lower in the absorbent product)
from the user.)

Anunportantnwdnmcalfatumofthefomofﬂxepresentmvenuonmmexr

strength as determined by resistance to compression defiection (RTCD). The RTCD

s exlnbnwdbythcfoanuhcrem1saﬁmetxonofthepolymermodulus,aswellasthedensnvand
structure of the foam network. The polymer modulus is, in turn, determined by a) the



Wi cking test is described hereafter in the TEST HMODS section. To be s
especi al |y usef ul I n catanmeni al products for absorbi ng nenses,
the—foamabsortents—of—t- ' ' ' i

AVF 5 cmin less than about 60 minutes. Mre preferably, the preferred

f oam absorbents of the present invention vertically wick AMF 5 cmin |ess
than abowWO9e@1682 30 ninutes, and nost preferably in PEHUS60EIS about 15
m nut es. The foam absorbents of the present invention
will also preferably wick a high capacity of the test fluid to a
particul ar height at equilibrium Preferddty, these foans will

w ck at | east about 30 g/g AMF (g of AMF/ g dry foam) to a height of about 5
cm nore lymer gonegfogitien; b) thexeonditions undgtywhieh thofoam was polymerizedrttor eiamplear | y

Itor ef eL r eth oa]pmab@mdug&haf h nﬂ.%bﬁnad specitieally d.aaabecamwssmﬁng/ﬂdef AVF
0O a el (0] rocC r.e suril

ability to wi cf?‘F’&ftﬁt&‘t"@m&%ﬁﬁ’{'ﬁ ?‘Hﬂﬁdé’ﬁf“ﬁﬁé‘&fﬁ'&? & lﬂﬂ“|"§°’de'§%|"1 bed
hereafter 'in tﬁefagstrucmreaﬁerpmmm/ 21682

PCT/ US96/ 00388 To be uscful as absorbent members in catamemal cts, as well as other - 10-
METHODS secti o

[l ar ecific
Surface Area absorbeat artcles, the foams-gf) the W%HE’H"B?I 'E'ﬁ%gffﬂ“ﬁab ul’&eﬁ'@'ét ¥ ea”
a nmeasure of twmm dri qmpcbsmnchssforbdsemountered when suchf shsarbent @embdrs tarec

pol ynmeric net wabloed THeFRr D kb &g ficC
5 surface ar ﬂgtem ned both Y. t°¢1 nsj ons . of ﬁie celq’loul ar units
in the foama@"ﬂﬂl present invention gan he, ‘}V;Uhlttg: the AMPUptsof; HAL 5 way

of quantifyo ng:rbdleect mtalsamph)uﬁkammd;ﬁwdheumﬁ&ce certain eonﬁmng [pressaredfod aby t he

f oam network t mhﬁkmb lﬁ'ﬁms%ﬁ Sftedt ik RRSIBIOENCY .
For purposes o tBe r‘ﬁessi,ﬂg [ qs.!gf p|| ary ctlgﬁ*spemflc surface
area i s deter b‘g Mﬁﬁf tahsortents roemperss for £ HODS

section of U SataResislproductssre ﬂiéﬁb?wl(lﬁyahtbwh RTCD six& thatdeohﬁmmdnﬁtﬂ.ﬂ?

1995, which i sy Yerdief f.@%
surface area os PC 15??1%&%?‘ a constgnt gﬁr'"un%o"f%g?%bggtegss'%'as e ce‘?l ul ar
structure becolue sEyenrs. o Prefegmblyshe PHehy coaditiqns yall be inthe apge i gh| y

desirable in ﬁmabmtmwdmdmmlpmrm)(mﬂhﬁwﬂbkdm“tha%ed fluids such as
menses within the foam However, the. . - . surface area of the foam can
reach the point that thé rat&mﬂiﬂd&nﬁﬁumrptlon becones 15 limting,

as well as laneaSlﬂﬂtlHlﬂnperﬁﬁé Gfibb&ﬁentm%ﬁn W%Wﬂtﬁmsn t he
fluid can no er .pa readi| mo ceII t 0, anot he
Accordingly, tH&F gﬁr*&?&“ﬁ&'@ﬁ‘&f %Pﬁéb’?'gg?h sefil i 'B‘gmg’ef'fct ed
within a p#rt |ab§nl'bmtWl&&ewmﬂbﬁwdmmﬁ@ﬁmﬂmamml ynmeric

foams of the Waﬁﬁﬁ%ﬂiﬁﬁ&ﬁﬁiﬁﬂﬂbﬁlﬁ?iﬂé':&%&lnﬁpﬁﬂfﬁ%&rm&dal‘h:ﬁﬁ&rﬁlmm al
products are -t hose L’{:’t(’“oave ﬁ c% Ia‘% suctlon specific  surface

area in the rdfgmpe ¢ Thefoams ]/ cc.
Typical |y, thamthpswhnymmlabsommmnarﬂa ﬁesabswbcmgamuge from
about ofﬂmfoamsofthepmevammmbedeﬁenmmdusmgthcpmeedumdcscnbedmﬂw

25 TESTME’IHODSsecuonofUS Paﬁent5387207 (Dyeretal):ssued Feb 7, 1995. To be
espemallynseﬁnlasabsorbentmbersforcamla!pmducts thefoamoftheprcsent
mvcnuonshouldlnveaﬁeecapacuyofﬁomabaut20toabout 125 g/g, preferably from
abmﬁ“mabwz?ﬂglg,mdmostprefgr_aylyaboutsoyg,ofsynthencunncpergramof
dry foam.

30
C Qther Important Propertics of Polvmeric Foam
L Cell and Hole Sizes
A feature that can be useful in defining preferred polymeric foams is cell size. Foam
cells, and especially cells that are formed by polymerizing-a monomer-containing oil phase
35  that surrounds relatively monomer-free water-phase droplets, will frequently be substantially
spherical in shape. The size or "diameter” of such spherical cells is a commonly used




0.010 to about 0.030 nferr]/cc, preferably fromabout 0.0 12 to about 0.026
n2/ ce. -..—~Eor..absorbent cores where two | ayers of absorbent

f-oam are used, it is preferred that t he upper foam | ayer (facing

t he body of the wearer) have a |lower capillary suction specific

surface areayydegéesanpl e from about 0.012 to about 0.020 n{roTniseérsnssenhi | e
the I ower foam |l ayer 25 has a higher capillary suction specific surface

area, for exanple fromabout 0.020 to about 0.026 n2/cc. In this
way. the lower foam|layer will have a higher -f2uid capillary pressure,
allowing it to drain fluid fromthe upper foam | ayer, thus keeping the body

?f | It he w?ﬁr 1<_~ar " parameter! fot Wniﬁﬁﬁaxﬁd’ﬁwt Siate WMld 1 d Fienl sampte of pawmenc

ol lows tha ere are_e

capi | l ary ‘suction g‘%c‘i& F’% sursv\?glc\,' °3ra85m¥‘mﬂwr%“°pséz& gﬁ‘s '%r - @V‘Eﬁﬁ'y
30 will increase agveragscelisiametes will pRegbe specifiek ¢ renotely (i.e., lower in the
absorbent product) Ceﬂsmnsifdﬁﬁ‘ﬁw&mpactanmbcrofunpomtmedmcaland

3. R t |
An i nport ant rreghaméﬁ"%%lé ance P‘fﬁﬁ%ﬁ?&"% e?‘t&?ﬁ%ﬁ"‘."ﬁﬁ'&ml Stree,sel
their - sisize regntfibutes - u:em:lhmsububq m@sﬁcs!tufaeﬂeam thatngogetheri ovith foam

]gef | ?Ct I Onf (FICD) ldeSpuﬂEC%mm@l to?td:ﬁ%&n{d Eﬁlsiz@%fohﬁrsﬁﬁd&uéﬁarﬁnm
unction o e po u S e den

structure of the f&éﬁ%%ﬁ"' “ééfhg"p%ﬁ/ Rpeyes ?gs‘&/‘?'ﬁ‘“fﬁ?"ﬂ“ Hotel AT sq
by a) the. . WMMlsdcvelopedwnﬂmﬂwfomnstchm

PCT/ US96/ 00388 19 BRI BPdteBbicf e B8 of R,
whi ch t he foam was ner | for, exa et eness of
pol yneri zati on obt ﬁﬁ@é"é‘ﬁ@ﬁ'ﬂ”& M‘"ﬁ’ gl size ‘“tfﬁ“‘??r'%‘@g’ﬁ EF‘H'Q)‘““‘SWBW)
the extent to whi clbaaed]enpnlsgmnsclatrpﬁphdtmuuw:bhbfarfm:hnple Mur:%efbmmplg
emul sifiers, left igws feF=Tns!

To be useful as absor ean?pwrfﬂe}nltl)?eérgﬁrn catri nNeni a gguc M gs otoﬁer
absorbent articl es'h"tpﬁgq"ﬁm%\"t‘ﬁ!’ id%'ﬂ“igﬁ H‘Bsts“‘ﬂ‘é‘ss%}?@& ysed
resistant to 15 mmmwuummmwahmms@mm ered

when such absorbent ne
retention of fluids. %&gﬁgxﬁl E: { g%y ¥Fq1 poll;h@d%mﬂﬂﬂa&r}fﬁggeof

the present invent “Erf%n Fatamaniabpradusts secoplingde thei
10 prOd]thced in apmhm&ezmtmmﬁwamwwmw skte(r‘?egbl?laﬂmﬁmfddbbﬁtth g
pressure for a oIl 0 e nethod for ou i's
particul ar type of te leat %wt%gtowt 'gﬁp‘mafter in the TEST METHODS

section. Foans #sef ul a%cﬁ%ﬁ@m‘sﬁh@mwpﬁemﬂm@@hmlmmw
products are thosewupedhgemtadwm Ha€ Maitidain Auid &ﬁaﬁmaﬁaﬂm&ﬁwe&;

gb?)ﬂt 95% coinlem on&aF‘E)?%utl"E)i:"gg&c;lﬁ %Wahoils > tuﬁ)cl C@y%fwrmabout °§
insoluble components of blood, especlallymeredblood cells, to avoid blockage of these fluid
25 Theprefuredtechniquefordetemﬂningholesizeishmgeamlysisbasedon
scannmgelecuonmamgnphsoftheﬂomasdnscussedabweandslnwnmﬁgurﬁ The
hole size measurements given herein are based on the number average hole size of the foam.
IhefoamuseﬁnluabwrbeMmqnbmformnmdpmdmumomngmmepmt
invention will preferably have a number average hole size of from about 4 to about 30 pum,
30 andpmfemblyﬁomabwtl()toabmt”um While foams having hole sizes larger than
about 30pmwnllalluwpassageofbloodceﬂs,ﬂxeywﬂlnothavetheﬁnenucrosﬂucmre

necessary to prov:de the ﬂmd capxllary absorbent pressure of the foams of the present
invention.

35 "Foam dénsity” (i.c., in grams of foam per cubic centimeter of foam volume in air) is
specified herein on-a dry basis. The density of the foam, like capillary suction specific
surface area, can influence a number of performance and mechanical characteristics such as



15 foamstructure. Preferably the strain produced under such conditions
wll be in the range from about 10 to about 85% nost preférably
from about 15 t0 aboul 30% T Free ADSOrbent
Capacity Anot her inportant property of absorbent foans

according to the present invention is their fre

capaci t yYWOr6R168sor bent nenbers useful in cataneni al %5@?9}%0%? 20 -
absorbent capacity is the total anmount of test fluid (| e., synt hetlc
urine) that a given foam - sanple will absorb at equilibriuminto
its cellular structure per unit mass of svlid material in t he
sanpl e. The foams t hat _are especi al useful as absorb nber s

cat aneni al the RTCI), 0f gbsogbeat, fopms. %‘X b 3ljoothe ﬁ&ﬁg;‘@mf? ofbent
capacity. The ilisetbe:ahqﬁmbmftsu@afmlmymts of g/g. Tlusdﬁﬂuedna thamfbdnvedasapdesent

i nventi on can ﬁEl{?c%%%s %@f{;’m&* bed in the
TEST METHODS sect‘fion 0 g%ngtent Sb%@p er. et al ssueg%og
1995. To be mwaﬁ%w'a@%!a%mm% ni aI
products, thke i‘daam‘amfal ﬁdﬂ&uﬂvaoamstmcmrecmmmdmmMWfédnldma& oAsr ee

capacity of fraq gyﬂb ?::ﬁuh@ rﬁ%? fu.s. about
40 to about 707 g/g,” an m)é re%r abogﬁﬁ g%%?ﬂmfn S n§[ g’?loc rine
per gram of Pateat 5383207 ﬂ?ﬁ&fn“ al) issygsl 1595 s the préforred that fag be
| npor t ant Pr opemjloyea f&fdﬁﬂ#yﬁﬁﬁmmﬁﬁamolymmc foams ofthe present mventum usefial as

(?:H n?gg E?la?e% %gBWﬁ'%?l C cf"ggmall gé(':‘%aﬁ??i RFVQ&S%%%%EW and

especi al | y 18e| fromiahent 099% tor abpytde) Qihterabeut 093¢ B/Fﬁlaﬂﬁ oi |
phase 35 matpmmaﬁmoz@gatlvel y m)norrer free wat er - phase dropl ets,
will frequently be substantially . . spherl cal. .in shape. The size or
di anmeter" of such spherli:al cidrizental GravimetoiniWickipg used WD 96/ 21682

PCT/ US96/ 00388 One of the beneﬁts ofthe foams of the present invention is their ability to - 12-

Sl e of pol ma%er.z. L DA A s i b K
sanpl e of po 0 mat e
th(rarpsame sﬁzeyfmn d\mﬁgsntwbﬂgﬂslkﬂtmmlbcxpmum fluid readily during\nse. gljadere| | Y
diameter. wll pf ng‘é‘asst%&e r:fiwm{o f the catamenia productCihls H6bA€ i@ can boam

ct -a_nu

par anet er that can I g{hﬁé‘ g Eor M&Fﬁham cal rélsnd 'én‘?‘

per f or mance f o Rymped ov
I nvention. Si nepsheelbecomes” rewetted” withzhis pamyed ifthid tech thanthcups mdtadegumshm
specific surfawgea that, toget her with foam

20 meabdltyofﬂlefoamsofﬂlepmmtmvmmwmnmnmmwetcanbeeomlated
~ to their ability to retain absorbed fluids. The abnllty of these foams to retain absorbed fluids
can be measnred by l:[onzontal ﬁrawnetnc ﬂlckmg (HGW) the procedure for which is
described hereafier in the Test Methods section. For the purposes of the present invention
tlusHGanasurunentlsexpmsedasﬁepemmtagcofﬂwRemmedUptakc of AMF,
25 relahvemthelnmaIUptakcofAMF or"%Rctamed/lmhalUptakeofAMF The foams of
thepmentmvennontypmﬂyluvea%Retamed/lmualUptaheofMofatlastabout
50%,andpmfenblyatlustabout 65%.

3 1L Polymeric Foam Barrier Layer
_ As indicated herem,mnyusersofcahmcmal products pmferrclaﬂvelvthnckpads
With such pads, inexpensive filler materials, which may possess pore absorbent/wet integrity
properties, may be preferred. However. when such materials are used, the resulting
absorbent products may suffer from an aesthetic and/or performance standpoint. Because the
3S  absorbent polymeric foams of the present invention provide high fluid acquisition/storage
capabilities, such filler materials can be used without compromising performance. For
example, keeping the filler material (e.g., airfelt) relatively free from liquid results in less



hydr dphi l iicity, determines the capillarity of the foam cell size is a foam

structure paraneter . that can directly affect the fluid w cking
properties of absorbent foans, as well as the capillary pressure
that is devel oped within the foam structure 10 A nunber of

t echni ques arwoasr2iéBnbl e for determ ning the average cell si PETAUS96/00388TE .
The nost useful technique for determning cell size in foans involves a

si npl e measur enent based on the scanning el ectron photom crograph
of a foam sanple. Figure 3, for exanple, -14- shows a typical H PE foam
structure according to the present invention. Superinposed on t he
phot oni crogr aph i s banching hsd/sraepingSie Dd. Mhiscreshits B Heitd ko fand Profi® inRgsl irfuse C b€

can be used 15 I e V|a Vi s aI S ectl or
o e g ol ysi o it 881 Halbianf LAy and P i Eﬁgﬂwgﬁ@@mr@ﬁﬂw
given herein are bamwmwmﬁvevfomequ(mmwgnm barrier layer") isused as
foam The foanms useliclbwessiaythofihdudedrbexbeopeinaterialr &ﬁnbﬁmnuvacwgeﬁlmman

aver age cel | si e oss'"ﬁonx%ﬁfﬁﬂm%%hw?m“' 'u«ﬁf whataf o Al o,
from about 35 to albelgw theabsofhent foam coge material. Anot her feature useful in
defining these preferred'oprﬂhﬁMuﬂtoW imnitliStely above the

Open 135, DS e 2l o B s S8 Vst

sufficiently |argefion about2f oabort 36 uok: anﬂen avmse hole smsﬁﬂmhﬁm omlmeatmn of

bl ood, eSDecialnby rpm.-ﬁbgdﬁm @ labsit 7 mi'vgybﬁagl%e ‘L*F*‘“"“
feryed t h t
DS anal ool o bl el 5 o e B e B Py o e pie e

foams as di scussed lasolayeraoffillchmaterial.nThé fnid which is Bidmitted into the barridtdhyersSs fuether

measur emen.t s given M@thﬁl}aﬂn@@% cgﬁnwp@&ﬁ%wca@mm aTBQf.ane

f oam The, f oans, use
products accor di ng e ébsﬁ'iié'g °°'°"P on; top,of ¢--oFp i laid fihrqus epre,the basrey o
a nunber aver adé huyemwmmmwoemnrmﬁmmmﬁﬂmw&ad‘em

Porger than ab%“%%@%mm%ﬂmw g A B sl i
will not have the fine %8@ thebamermelswbwmgr{maﬂvbh@?’
fluid capillary abﬂowhﬂnwermroﬂaalllyénaﬁlsf&ﬁnfa&ﬁ%rﬁmﬁlwm%mtymmoveﬂmd

i nventi on. R

2. 35 ‘“"f'ﬁ%m €ensi Th“s s prefe:ﬁ:ﬂm %"n% "?”1’ ?“Bﬂﬁ?é‘m’ﬁc
centinmeter of RBantYriensuEaceares %W@i°mm‘am’em abwemmmﬂ@nm) itirEor
basi s. The densi ty exainpleh@hére ows fohrh Havess B ittie! padsi t%w%hﬂhﬁﬁeﬁgﬂlk@ specific surface

char acter st oo susfid A8siod BV 53 wREl 5% b Tk i Vaner er wil bave a
PCT/ US96/ 00388 capillary suction specific surface area of from about 0.040 to about 0.080 m2/cc. - ln3this
way, the foam layers of the absorbent core have sucmswely higher fluid capillary pressure
25 provndmgdmnageawayﬁunthewearmbody mbametlayersabllltytoacqulreand
| storeﬂmdmayallowforenhancedﬂuldmuon by the article under circumstances where
the absorbent foam maunals (discussed above) have reached their capaclty or where fluid is

squemdout" of the foam layers overlymgthebamer Iaycr

L Mﬂwﬂz_

30 A.  InGenenl

Polymeric foams according to'the'présent invention can be prepared by

polymenunon of certain water-in-oil emulsions having a relat:velyhngh ratio of water phase
to oil phaseeonunonlylmown in the art as "HIPEs." Polymeric foam materials which result
ﬁomthepolymenmonofsuchunulslonsmrefenedtoheremas'!ﬂPEfoams

s Therelauveamountsofthewaterandoﬂphasesusedwfomthel{IPEsare among
myotherpamms_mpo:mtmdgtemmmgﬂnemmral mechanical and performance



the RTCD of absorbent foams. Inportantly also, the density of the feam -

controls the absorbent capacity of such foanms in units of gig.
s ftuences the cost erfectiveness and utrli1ty of such foans
as absorbent members for catanenial products. Any

suitabl e gravinetric procedure that will provide a deter%i of mass of
solid VO 62168205 m mat eri al per unit vol une of foam str 8& be used
to measure foam density. An ASTM gravi netric procedure descri bed
nore fully in the TEST METHODS section of U S. Pat ent 5, 387, 207

(Dyer et al.) issued Feb. 7, 1995 is the Hreferred met hod that can be
enpl oyed for density determ nations. Polyneric foanms of the present

i nvent i on usef @TOPges of the resulting palmsric, oams. nio pawicwlar; the ratigof wates ol SWediv ¢ s

have dry basi s u@IBEs wirissdhviérély with tlfimate foagdersity accordidg)io therequatiabout 0. 008 t o
about '0.05 g/cc, preferably from about 0.014 to about 0:024 g/cc and
nost preferably about 0.02 g/cc.

Horizontal Gravinetric Wcking  Density= W:Oratio + lone of t he pr| mary
benefits of the foans of the present invention is their ability to

Compr osei va. | oA}t ok iy s o s SRF &l e affKELiH e Bl

express excsssof theistuts shagiiforp the, fiamg ThecHIPER ysed to PNPm ﬂle fopms: piathe @eesent
pressure from M&nwan@eneamyhma@m uﬁﬁ&uﬁtﬁﬁrpwmmmﬂklm can

?gpsheet As pugﬁ%'ﬁ[’@m&?ﬁi tgb""?%qr Jsﬁ%’@ %3'"3&%'\3@6 \A@F‘f"ggm]w this

punped fl uid s prsferablyabout idile i s not adequate t opsheet dryness.
20 The - abi I|ty of t&E fo.ﬁg of the present invention to mnimze
rewet can be correlated ! ability to retain absorbed
fluids. Thaoabili ty’l'lm‘eohﬁmes cil(pbm ofthemmeompakesmohmﬂ:rs‘ﬂmmksmlymmedto can

be measured by edeld %ankg#gqrm ﬁbmp""“@%i‘ tfgﬁ“ G5 gL aglgq,fwhich
S : descrliaﬂ&herea ter |n t e Test seemeiaon I%%r t,

pur poses of t hEorpingagopol
expressed as t ﬂmupm"eerﬂhgwhﬂ fomaamg ﬁgﬂy DmimeMedhaMAnalysls (DMA) is

relative to th

| Th
f oans of mevmgggt%alwwmﬂm includes: 11®
Ret ai ned/ | Af t i 6 3 JpAshene mpnofpations| mogomeg.capgb ‘!fJEﬂ“mS Wsaﬂ?&ymcr

preferably at haa:gta’kgtbfuhouBWCorlower(seeEanduﬂ .. Immergun| EHEPolgmérdiamitidok"; | er
Layer SRISR
products pref er rel'f}#|°\‘9|‘?%s‘%ﬂ‘|(l ﬁkw elb% nﬁ'ﬁ‘%ﬁh&gg{:}nﬁ&h b

i nexpensi ve fi mmwmmvmﬂwmmﬁasw H?YW““"
integrity crosslmku&rﬁaﬁtrindw ole@seﬁdnﬂfpelyﬁ:ﬁdwndlmﬁﬂﬁng agkr.n Selectibn

(rom an el hobl Funlilopol: ied e, of monafnAia? Bbef),*ihdndi@y aad |

absor bent pol yn@rﬂnmmhmsbﬂmmwerw -mmntw&ﬁ renlizasion of shserhent HIRE;
acqui si tion/ stwamgmmmmmlwmwmmmmmn be

T or rmcer 2?”” °E?=Sr'né‘n%v$re”°v%v”%?mw§%°nf o o, mopei Ty Spmd SERRD0 1 10
_ -like propertics to the resulting polymeric foam structure. Such monomers can
25 produee high molecular welght (greater than 10 OOO) atactlc amorphous polymers having
Tg's of about 35°C or lower. Monomers of this type include, for example, the (C4-C14)
alkyl acrylates such as butyl acrylate, hexyl acrylate, octyl acrylate, 2-ethylthexyl acrylate,
nonyl acrylate, decyl acrylate, dodecyl (lauryl) acrylate, isodecyl acrylate tetradecyl acrylate,
aryl and alkaryl acrylates such as benzyl acrylate, and nonylphenyl acrylate, the (C¢-C}6)
30 alkyl methacrylates such as hcxyl metlucrylate, octyl methaclylate, nonyl methacrylate, decyl
" methacrylate, isodecyl methacrylate, dodecyl (lauryl) methacrylate, tetradecyl methacrylate:
mylam:ds such as N-octadecyl acrylarmdc (C4-Clz) alkyl styrenes such as p-n-
octylstyrene, i nsopnme, butadiene, and combmat:ons of such MONOmeETS. Of these monomers.

o _lsodecyl acrylate. dodecyl acrylate and Z-uhylhexyl acrylate are the most preferred. The
'35 monofunctional monomer(s) will generally comprise 45 to about 70%, more preferably from



WD 96/ 21682

PCT/ US96/ 00388 S _ _ o -14-
bunching and/or roping in use. This results in better core and product
integrity in use. To : further facilitate maintanence of a

rel atively dwodkhkigger | ayer, in a preferred enbodi nent of t RETUS96/00388
present invention a polyneric foammaterial (referred to herein as a
"barrier layer") is used as the | owest |ayer of the absorbent core
material. This optional barrier layer is useflél in that it 5
significantly limts passage of blood/fluid into optional materals (e.g.,
fillers such as aiabodtshtgabout 65%, by wdight afthd mamomércompunett. f oam core materi aI

backsheet, o Ot htho er%ﬁ%“%erﬂ%@mﬂ“ “@E%@%‘f’%’éﬁ*ﬁ*‘? b

from about 15 to Mﬁ@%‘”ﬁﬁ"‘kﬁmﬂ& of imparting tonghness,phoutequivajent g that 35
pm and an aver ageprividet be stiend tb eidresliting pofyniefic famstruduriNTougher pOlymerp exdibareid| y

i 1Ter out the iy il ABERFl bl By Fifs il Binbit iyt o

thus preventing p mm&m&qumomemdeﬂmw) progther gopgmer tyPFser
mat er i alj. bThehfl Ulsdchl\ﬂllﬁélﬁxyl ﬁmﬁﬁﬁw&w%%ﬁm&%amdmwséxgﬁﬂm?
retai ne Yy the r | Ul apl [ess ssocl at e t
Gch orructur os, | ippibeeds Yol sty fonaf BeionarCLohefieey 38 s 372 |s£"‘v‘:‘%
top of, e.g., an WW%*WMG@QmMWMPMMGy iskind Ehe t o
prevent cont anmonatrhéhbfufidtiohd) Ctodghening? icéndhiné Will hémblly dothpiide! foh avoet! 10 16 abeaesd he

andlor be stai ned 9 Wé%&gﬁ%l@ e aﬁfgfmﬁsﬁsmnt%wﬁ%&%"ﬁréw

function of the bahyrweuhwfaseemnwwmm t fluid (especially blood)
flow to | ower product Ry caleli mﬁgfﬁmmmmmﬁs&rwe
from
Qlara

ability to nove fluid arer. . Thus err
that barrier |ayerP %W?Wéﬁ@ﬁ"& Zﬁ% 12); gyt styeepés %‘thag'ﬁ" FPace

area than the wosmwwmhmthglqutahmmﬂhoﬁcs@Mm&mmmm
For exammmm%ém&mm Mu&&gﬁ&nmm'mmﬂ ng
capillary specific '@ﬁ’a areas as describ In section 1-b

herein, it is pref‘??“g that.the barrier layer will have a

capil lary suction spememméampmedwionﬁnnnﬁabMopﬁoﬁmmmcﬁmﬁBo

nferr]/cc. In th| amﬁ"@% n%nﬂlflmt Rblectiol 6F RV €
successi vely h| her fl U|5 capl Iary pressure- rovi |ng dral na 8)Favvay

fromthe weare ‘WMWFW&“MF‘? eyeppual on
store fluid may al&mﬁmmmnjmgummw«mmmem

circunmstances whergq "8&Q§habsorbent foam materials (di scussed above)
have reached the|r cap

ere fluid is- squeezed out" of
the foam | ayers overlyi ptiogal crogslinking agent can be "lﬁ"afm’ﬁ‘ e varisty, Af of
Pol yneric Foans Frmvhiyl%nmdﬂnlawdpolyvmylnﬂenalssubm»wmmes trivinyibenzenes,

Pol ymeric foangg ac&m o] thgI | nv%g hih@iBneb © pr Iﬁgi
I on Ve

pol ymeri zation of certain vvater-ln ot émJIs aVIn a rel atl Ph
rati o of water phadfgsylphenauthrenes, , divinylbi vt et s

"H PEs." Pol ymeri mmmmma Wils\llﬁiﬁu dwmylsnmuhmylsulfom.m

ggl yneri zatl OnTﬁfe 'ﬁaﬁ%l Ve am)un S W&%‘\%ﬂ%%&g@%%&@ases E‘i%fnor m

the H PEs .are, anuifeportions of about 55:45. These proportins can be soastomnchtheonlphase
30 with one or the other component. Generally, ltnsadvaptageousmennchthemmrcmththe
e&ylmmmm%kmumdslywduchgmemmtofmmthemmr

blend. mprefu'redranoofdwmylbmmweﬂlylstyrenclsbetweenﬁ'omaboutwm

and 55:45, most pmferably from between about 35:65 to about 45:55. The inclusion of
hgherlwelsofethyistymneunpamtherequuedtmnghnessw:ﬂmtmmmstheTgofﬁte

35 resulnngcopolymermﬂwdcgmethatstywncdoes This first crosslinking agent can
genemﬂybemcludedmﬂaeoﬂphaseofﬂ:eHlPEmanammmtofﬁ'omnbouts%toabout
22'/o.morepreferablyﬁ-omaboutm%toabout 18%, most preferably from about 12% to



many ot her paraneters, inportant in determning the structural, nechanical

and perfornmance WO 96/ 21682

PCI7 US96/7 005388 - 15+
properties of the resulting polynmeric foanms. In particular. the ratio of
water to oil. (WO in the H PEs varies inversely with ultimte

f oam dend¥@96/21680r di ng t o t he. equati on: PCT/US96/00388

Density= I/(WOratio + 1). This can influence the cell size and
capillary specific surface area of the foam and di nensi ons 5 of the
struts that formthe foam The H PEs usedlto prepare the foams of the

pr esent i nvention will generally have a volunme to weight ratio of

wat er phase t oaksut 163k by wcight of hempnomgecomponent.  of from about 20:1 to about
125:1. nore prefer aﬂ%pﬁé@f%&g@%ssﬂﬂﬂnb&&taﬁ%hl&&%m%ﬁﬁmmmln t
onent s

preferabl y about, @&W%ﬁ“ﬂ%ﬁ%@%{%I%%&& H"S?ng Conlat hat

ar e pol yneri zeﬁ-tto- and tetra-acryldtes; a5 wellleas slip] trie] aﬁd)m-sw!ucnym dn-]'tn-.sandmner

having.a Toof %%%ct‘%ﬁ'bmipﬁp' Em%“ﬁwﬁ,m H ocﬁ’“ﬁ‘%i;r A5

about 30[err] C? X _
Anal ysi s (Dl\/A)from diols, triols and detmols ulhedwludﬁ t0-deeanediol, 1 /Secthiedibl, NIGHidcRediol,

section.) Thi S} IRpasERIol, @mﬁag% pﬂwﬁfm defiylent ¢ }nﬁé’lraﬁag&neogfywr;er

nonof uncti-onal m)nonFr capa ormng an atactic

having a Tg of viyfrogdipaoe. eatechel, yeso IW‘@&tﬂYc‘E H.
" Pol ymer Hmdbpnlglveﬂlylene glycol sorbxﬁhdnﬂﬂe mewmwmwmqm\fmmw

1975, 111-139. tﬁ&hb@kerivﬁ‘d?ﬁﬂm mﬂeb 0 RL of O
i mprove the to ness or tear resfstance 0 oam ?@?8

pol yfunct i onal at leagt, 2, o prele W’&p eathon| agomy. SHisond
pol yf uncti onal seeondscedss-lﬂ&nggpg&geﬁi gen&‘ﬁll;ebé irlahded mZIG. oil pHaseddl the HIPEAM &y pes

and anounts of QQQ
pol yfuncti onal CI’OSSkaI ng a en?é § ign e- |rrp i% %g PeRP TSt i on of

absor bent 1 pgromponent. foans having the desired conbl nat I on of structure,
mechani cal, and fl uvmdne&diglbamwmytmeselmedﬂmmndmmu{&aegwr

Fubber <1 kZ"EP%pe?f'P‘e‘@E?%fﬂ‘e’ iR U8 vl pied JH, ity
nonomers can Usingither the,first e WMP@@HM almq #rrompagable; lovls. t ﬂlmdeOO)
atactic anor phavsslinkér slsElss disiedof broadening thd Glabs-torabibliOlddnsi n.| OM .
Monormer s 050 t mtéathpa%sxﬁ&Cl HAS chnLeO&ﬂomﬂo”Bw& pec&gst‘a%tﬁranJres e?nr:er uirements
atm-usetﬂnpemmmbyeonuolhngﬂnemhnveamomtofthemaosslmkerwpes
employed. Thus, afoameonwnmgonlyd:eﬁrsttypeoferosshnkerwxllexhlbnarelauvely
 narrow transition region. lncrmmgﬂwamountoﬁhc second crosslinker serves to broaden
_ _thenansmonmgmevenlftheacmﬂmmontempmmnmelfhasnotchanged
25 ' nem,orpommomemphmofmemsswmcompmmafommed
monomers, comonomers and crosshnkmg ‘agents. It is essential that these monomers,
comonomers and cmsslmkmg agems be snbstantlally water-msoluble 80 that they are
' pnmanly soluble in the oil phase and not the water phase. Use of sucb substannally water-
~ insoluble monomers ensures that HIPEs ofappropnate characteristics and stability will be
30 realized. Itis, ofcourse,hnghlypmfemdthatt!memonomrs comnomrsandcrossluﬂung
agents be of the type such that the multmg polymeric foam is suitably non-toxic and
appropriately chemically stable. These mnmmers, comonomers and cross-lmkmg agents
_should preferably have little or no toxicity if present at very Tow resldua! concentrations
'durmg post—polymenzanonfoampmeessmg and/oruse.
3s Anotheressmnalcmnpmnofthemlphasewananulsﬁerwnponentthmpenmts
the formation of stable HIPEs This emulsifier component comprises a primary emulsifier
~ and optionally a secondary emulsifier. Especially when used alone, these primary emulsifer




al kyk acryl ates such as butyl acrylate, hexyl acrylate, octyl acrylate,

2- et hyl hexyl acryl ate, — nonyl acrylate, decyl acrylate, dodecyl
(lauryl) acrylate, isodecyl acrylate tetradecyl acrylate, aryl and
al karyl acryl ates such as benzyl acrylate, and nonyl phenyl acrylate, the

(C6-C 16) wOsenrbkyl nethacryl ates such as hexyl nethacrybetrosecnoisy!
net hacryl ate, nonyl nethacryl ate, decyl " met hacryl ate, isodcyl

nmet hacryl ate, dodecyl (lauryl) nethacrylate, tetradecyl nethacrylate;

acryl am des such as N-octadecyl acrylam de; (f43.err]-Cerr]) alkyl styrenes
such as p-n- octyl styrene, isoprene, butadiene. and conbinations

of such monomers.  Gpidll EmPRBCHICIedin abour 40% 163" Mot 0%
acrylate and 2-et hyt hex 3 ae l'Ehe DSt réferrﬁﬁ ﬁ[[ > g@ﬁﬁwmg
nonof uncti onal mondSAB é’)‘sﬁf 8@“9‘&& s@%’l"&"%ﬁ@ﬂtclﬁtgﬂi ftyrasids,
;F))E(_Ia_; Ers gg} %0; r8 gm dnglvceroh/m@&tmﬁaﬂanched C16-Ca4 fatty acids, diglycerol monoaliphatic mfﬁ of
lcohols | monoalip! ethers of linear
about 50 to about 6 (VOERI '?of iﬁ%"um meaé chcgnrr‘i)onen‘%f unsaturated Cj6<2 -
The nonomer conp éﬁ?ﬁ |df W@‘%f&ﬁ] lineas: sapyrased (Cpp-C 1 4, jalopholse serbiages
one or mmmfmmmmwmmmdﬂbmcw
t oughness about equd %nh&oﬁmgﬁxm m@%!ﬂé‘rﬁnapl
resul ting pol ymeric “foam struct 'ﬁ’oug po y s € ﬁa@ &F%‘"&w}%‘”ml
ability to deform gmﬁ%(ﬁaﬂ Vor, Breter; than anwe pesfreablynareates than about
cononomer types car§0%, most prefenulmk-uda mwbmao%aﬁgybmpﬂiemmﬁ sdrbitagl monooleate’

fr;[am:psl Z?g \(/a\;lglyle t%% e at@ogrﬁmg poI ymer eﬁnﬁnom exenprk!’ﬁﬁfylth

toughness. The pr @&y frmmwm)s serpigan monogalmitate, and
styren- based dlglycéfblrmkos’&hﬁh (sﬁwnenﬁbl?%fhﬁiiﬂﬁiabﬁmwm iréFstatily SredthrS

preferred nononers !tﬂgl £ 0 I '1.0 he I ng'
conmonomer will nor n‘%F'I y cor‘rﬁ’rl sep roﬁﬁﬁft@%gﬁw s"%‘J'gm"'q%
preferably from about 18ighcerol monnestersowf lm:tunmaa&ml mmmmmn as
about 28% 15 mbuxﬁ%hﬁhépﬁ;emt%tﬂiﬁmr cerolwnthf acids,! N

(r:ﬁ[)E)gir?l ;:z;:es, t he ' touﬁ%ﬁ}' ng%e“tom)no r can;ﬁ?‘ fﬁ'bﬁr;ﬁﬁ[‘f t gé k&%@?ﬁ

al kyl styrenes, androb'zlyqsmlmﬂmlo*deS P&@t 5.&8@391 Dyer aral.) isswed FehaTypl9es
of isughdcorm?grrersp.mgﬁlumlt’ Qg;ﬁﬁ,@,c th ar ?,Q,m yeerols that are

i ncl uded in the nono rci%n VAE be - a""f‘m e, )églca m)omergﬂy
conononer gﬁﬂ'ﬂ?@ﬂ“’“&?

contains a firs® (MWlMabmaoﬁdmb)teMmmOmee fractionally distilled under
cr Ioss![l nki n? ?%ent \mﬁﬁm"‘b:fehmi Eg,elnmgf E”ﬁﬁlh%ﬁﬁlatlm”%t mdulg mfg%“?‘
sel ection o e pacticul ar type 0 osslin ent s
is very inportant (M5OESe, &% F‘e Rz&ﬁ%‘?%n?éjg ”@ﬂ“‘ Y)
pol yneric foans hawowguduheudmh mudnﬁ:gutbnd@hnmulbfmtbeumwfm t‘rammhalimmbn

and fluid Bgé;‘,i
pol yfuncti onal croggﬁwizl n%nfgen t can b‘gedsst?eﬁkect edbe%nFom W 5“1 varl efhmugﬁl 2

takesplaee Dmﬂaw:seoﬂemdonthebeﬂ;armrﬁce,whmbmbehuwdmfacﬂm
distillate removal. Dlsﬂnateandresldnemconnnuouslyrenmedbyuansferpumps The
fatty acid composition of the resultant mixed ester product can be determined using high
resolution gas chromatography. See U.S. Paient 5,387,207 (Dyer et al.) issued Feb. 7, 1995
30 Polyglycerol and polyglycerol ester distribution of the resuitant mixed ester product can be
determined by capillary supercritical chromatography.
_ Linear saturated, linear unsaturated, or branched diglycerol monoaliphatic ethers can
also be prepared and their composition determined using procedures well known in the art .
See also copending U.S, application Serial No. 08/514,346 (Stephen A. Goldman et al),
35 filed August 9, 1995 (P&G Case No. 5540C), which is incorporated by refereace.
Sorbitan monoesters of linear unsaturatéd and branched fatty acids can be obtained
- commercially or prepared using methods known in the art. See, for example, U.S. Patent



polyvinyl aromatic and related polyvinyl materials such as divinyl benzenes,

trivinyl benzenes, 25 di vi nyl t ol uenes, di vi nyl xyl enes,

dr vi nyl napht hal enes __ di vi nyl al Kyl DENZENes. dirvinylphenant hr enes;— -

di vi nyl bi phenyl s, di vi nyl di phenyl net hanes, di vi nyl benzyl s,
di vi nyl phenyl et hers, divinyl di phenyl sul fides, divinylfurans,.

di vi nyl sW2634682di vi nyl sul f one, and mi xt ures t RETMIEI600388Y | Ny |

benzene is typically available as a m xture with ethyl styrene in

proportions of about 55:45. These proportions can be nodified so as to
enrich the oil phase 30 with one or-¥he other conponent Generally,
i's advantageous to enrich the m xture with the et hyl styrene

conponent Wwhi | 6105047 (Zakh etoal)s lispued duly 251978 hereinincomoratdd byt reference), i espetilaity

rr:)norrer . tcolm-hlenﬁbsﬁwomﬁﬂ%ﬁ%gd Tﬂnéhﬁ:@dﬁlfrblgh\é%é? Sl-oat?&eantbetﬁcﬁnhf Wbl
styrene is be an nos ef era

frgm bet ween a%%ﬁ?"@gﬁlgg% ‘i\ itjas that areigh n sorbitan mpoggiers. sérbitan h
| evel s of et hyqonmswoeh@mmed DMWMMMWMEMMMIB@dam ng
the Tg of tf1e permedbion chioRinibls wasa&mgmsqpmeuﬂ%hﬁ% b8is14348'(Pge does.
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preferably from abdﬂhenltl)%mumabmlslﬂe%mmw lprcethbmmbil with rcestair ssortdad 2% t 0

WO 96/ 21682  cmulsifiers, the ifi ”
PCT/ US96/ 00388 primary emulsifier can comprise lower levels of these emulsifying

about 16% by SREPYRS-df- ﬁ?‘%ﬁ%?“‘é@ﬁﬂﬁﬁmlﬂfm components. These secqndary

opt i onal sli’corwdmlsnfmssirc nkleagmglable with nthebprinmey emilsifier fii die) giloghsisel) N Shitableal
mi xtures t her e {%Ies }réancd}#dx it W&gr%mg‘ﬁh@%‘& y‘*ﬁ&kﬁdt és

acryl ates

iphatE |QuRPYATY (ABEmoniym._ salty such a3, il

well as di-, t’

acryl am des awnwhhasmmde,, bistridecyl dhibdtyetaﬁﬁomﬂtﬂmwl Al dMlowadIiﬁetnlet ur es

f th
or ossl 1 nki o é“z“nm“‘(géém%‘:‘a‘?ii‘%?% C?%nﬁ:%ﬁ?@.‘%@ﬁ 3*%%%%3{‘
t hat i ncl ude tegagy: RIFREH, 1sueh

|, 4- but anedi oIMyBWM&thI@@QIMmWWMu&IW

di et hyl ene gl yg@loni DANES .

hydr oqui none. cat eé‘ﬁo‘F‘ resor laﬂt %@@F nﬁﬁg%@?&ﬁuﬂaw&ﬂﬂmﬁw
pol yet hyl ene @rd mgthyl-Le) P’E"GP yifate;| thashors chagniC1-Cq
met haclr yl ?mdddlahplatie,llml@hﬂg cu-czz monoaaﬂﬁﬁé aene;nauhensifzwm Edllmsidh&s
equi val en i %FH”HSF

diols have at ea tn?&;ﬁ%%%‘é&a y a%%é?”m&g @rd"g?haug
car bon ‘at ons. Y f sodium sulfosucsinic seid such@s the ioetydi ester of gadinm s M
included in thk bistrideyPsserobf sduntIshifsicoinidNacid; and’ mixtufed Do ihese

crosslinkes slambiohith InctiyPiulfie ol QiRfiow (ErReag! BmbBiiin fethyIChRAAd, YWhéiolese
optional sccondary emulslﬁers are inchided in the emulsifier comporient, it is typically at a
weight ratio of primary to secondary ernulslﬁer of from about 50 1 to about 1:4, preferably

from about 30:1 to about 2:1.
' 'l'heoxlphascusedtofonndlel-nl’ﬁscmnpnsesfromahout”toabout98%by
30  weight monomer component and from about 2 to about 15% by weight emulsifier component.
Preferably, the oil phase wnll eompnse ‘from about 90 to about 97% by weight monomer
component and from about 3 to about 10% by weight emulsifier component. The oil phase
also can contain other optional components. One such optional component is an oil soluble
polymerization initiator of the general type well known to those skilled in the art, such as
35  described in U.S. patent 5,290,820 (Bass et al), issued March 1, 1994, which is incorporated
by reference. AnotherpufenedopuomlcomponentxsanamOxldantsuchasaHmdered
Amide Light Stabilizer (HALS) and Hindered Phenolic Stabilizers (HPS) or any other

etraols
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using either the first or the second crosslinker alone at conparable

| evel s. The second crosslinker also has the effect of broadening
t-he gl ass-to-rubber transition region. This 20 broader transition
region can be tailored to neet specific strength and resilience

requi rements wooeniesz at i n-use tenperatures by controlling bédrrusssloodssve

anount of the two crosslinker types enpl oyed. Thus, a foam
containing only the first type of crosslinker wil.l exhibit a relatively
narrow transition region. Increasing the anougj. of the second crosslinker
serves to broaden the transition region, even if the actual

portion of the of | didaie "bﬂﬁ’r“ﬂﬂmﬁ?ﬁ%@.@??ﬁ“a?ﬁreﬁem.%&“
NDNONEr' S, COMDNONE ﬁMﬁ?&lﬁ'Wl%@“ﬂﬁm‘mWW@ yed polymers, aud the,like o

nonomners, conononer s,and Sgd L Nnkin agents be substantially
Water-lnsoluble so that they™are - ly soluble in the oil phase
and not the water phase Thediscontinuousoates intemabiphasecqfithe HIBE isrgenerally an aquepus seliticn| e
nononers ensuresg tfwﬁmHhEE& &fm@'@ﬂfsﬁil\%& [ Qheéshenfidl @isord cBhgdakdr iof Yhe

Tonomer s, comonomerBeI At A AT “'ﬂg'g-éwfvgf érslr‘grh-@m{zs%

that the resulting oftiopamers, comopomers, snmlawym priswarily eilsgluble to also dxssolve in
appropriately chemiggeakdes ﬁakabhﬂs,m mmmma&ﬁm
cross-1inking agent sho ef er.ab ve |ttle or

if present at very ‘i?'a\’b"r"é'é ﬂﬁcﬁmw%h dmplx %“"'}é
post - pol ymer i zaldi om&mmpmo%‘hssﬂmg‘eauw/oﬁcmw and &5resulung ionic smgmdthewatcr
essent i al - componentpngh i Rfievel lo RSk MieiBarB it degibe BORRPG Hretlri polymeri
pernmts P or'rra‘Hon oI Ftable H PEs. This emulsifiée corrp%?\gmm
conprises a pri narff‘”é’m and optionally a secondary

emul sifier. Especially mmwmmw&uipﬁémmmméwhmmbeum

96/ 21682 " Preferred clectro :
PCT/ US96/ 00388 lytes are mono-, di-, or trivalent inorganic salts such as the water-so:lLugle

typical |y conpri®se halidep.ce8y chlorides, nitratns and swifipes | af \alkali metals, and afkaling cartiometals.

emul si fyi ng : Emﬂmmmmmmwmﬁn@, mﬂumnﬂmimhmm‘ulfm
| i near unsaturat ed : G @%; f
branched C[err]- C[e(FqF g“égic. d?’g ycerol rmnoa?gll t|c et hers 0 ly b

branched Clerr]-d 3? MW?W&W%%&!PW%WW&%
unsaturated Cerr] ﬁaﬁ%ﬁtOZwa&whﬂ%wm@t@fﬁbm&fﬂiﬁthyLmeaédaery&

of linear saturgte 4?9' npagesters of

| i near unsat ur at edq&%&@% y aC| sor n@tn%%ees%le“tps of branched C16-
C24 faty acids, and mi x {The EBPEsiwdll Pmm W%Wfﬁmﬁsﬂnllﬁmde
di gl ycerol mﬁmlleﬁ.eaw«dwmmm of SheHIPEE aid '@ b Ryt Sonveifiéna

nore preferably gr QLS Bed ﬁﬂ nost Er ef erab rea

t han about 70% di gl yce'?%‘l rmno"ﬁ'@ﬁt"g?ms mJi)é ‘9’ s&‘ﬁ"m
preferably greater thﬂmmmMﬂfmw @pd-mmws@%
nost pasef qrertiibiinate’ £ R likich aConPdatistal mmmbm GRNAS Giis8d., Such

afe 75 i At A
- such as sodium bisulfite, L-ascorbic acid or ferrous sals
The initiator can be present at up to about 20 mole percent based on the total moles
of polymerizable monomers present in the oil phase. More preferably, the initiator is present
30  in an amount of from about 0.001 to about 10 mole percent based on the total moles of
polymerizable monomers in the oil phase.
3. Bdrophilizing Surfas
The polymer forming the HIPE foam structure will preferably be substantiaily free of
polar functional groups. This means the polymeric foam will be relatively hydrophobic in
38  character. To be useful as absorbents for blood and blood-based fluids such as menses, these
foams generally require further treatment to render the foam relatively more hydrophilic.



t han about 50% nost preferably greater than about 70% di gl ycerol \ "

nonoi sost ear at e). Di gl ycerol nonoesters of |inear

unsat ur at ed and branched fatty acids useful as I5 enulsitiers in thé
present invention can be prepared by esterifving diglycerol vvith fatty

aci ds, usi ng procedures well known in the art See, for exanple,

t he met hW@ 9681683 epari ng pol ygl ycerol esters dPSFPSMOM88, (. S
Patent 5,387,207 (Dyer et al.) issued Feb. 7, 1995. Di gl ycerol can
be obtained comrercially or can be separated from pol yglycerols that are

hi gh in diglycerol. Linear, br at¢hed, and unsaturated fatty acids
can be obtained comercially. 20 The mxed ester product of the

esterifi cati onHydsephilizasion of the feant. ifyucpdstany: (can generalivi bel ascomplished by treating the vacuum
one or nore tiHPE fodh Withd e dfpRifiding saifictint ih & AfafuiePdiScribfrhord fufly Rér@ifter. N

di gl ycer ol nonpest er.s. Fpr exa C.V.C. Products
Inc.: Rochester, N TP hydrophiizitg 'Hﬁf%&g‘gl"iﬂ H!?ff%fﬂ% F'fhé'bcgﬁ o VER| ar
still can be uwesdbilityrof the polymericfbam shifacei $uitable smfactants should be fopgoxicdndynon-t he
D5 Y lgaecer “ille S0 Henblink REUOANRS LA b0 tbieil BPUSREdalt puon 27
where the vacuﬁ?#"h‘?’s‘gﬁ'f"pﬁ q'ﬁ\ﬂ\i at Fé“'“lﬂ%‘tﬂ"ﬁ’f gfﬁe of i
col l ected on tmmmmmmmmmmmmmwwmd
ransier punpeciingty Wedtols bty S Cudl To 0 piiddy NEOOOR B0V,

u ] | u X
ester product (e?i'ﬁmﬂ@%é{“&"?ﬁ Ffregl Iﬁg‘"ﬁfg\%ﬂﬁ’?‘ with r} 8@8’

chr omat ogr BWphyNEGR@L 23-6.5TRzbomderisation Iodn@ ol G 1pyRAs lmuralcobols wnhjéd :ﬁdﬁ of 7,

rlcgagﬁl t ant B?ﬁ xeegmgé?er pr omwkm)% ﬁﬁt erm ﬁﬁrﬁ“ﬁ%‘ I‘@@S’?PPQF?

supercritical % (radensation product of C)2-Cy3 linear alcoholy %!'(YISEF oxidekoar
unsat ur at ed, mhobylam&quldilglmqew& solo fder mhasﬁosmﬂserdumn by Stepan  al so

heart. ool oy MR I %S‘“Eé““‘%%h”’%at %’ﬂ&ger | a{'ﬁﬁs%h%'f*ﬂi“%”

( St ephen N’Gol%r“’m‘! gplecular weights
5540C), which prq:yleﬁa:amwmtpwbyhye gmrsawmm.-r the PLURONIC deslgmno:Bby msan

nonoest ers of g, Sﬁﬁ Wk Eﬁgpqg ; W Q%al ned
comercially oﬂrahp hr ed um%g’%@ﬂ%gg W'l n%! I'ag{léj s Q?eg?l exarrpl e,
U.S. Patent  designation by BASF, Cogg,Parsippany, NJ; sulfated alcohol ethoxyla.tuan alkyl ether

PCT/ US96/ 0038 Gulfates such as those sold by Harcos Chemicals, Kansas, KS, branched and linear alkyl aryl -19-

O T T s R o
m xed sorbita hCMWIMMMMIWMWWSEWEM@U |l ed
to yield conp |¢SIOSb%c|ilBét Daxibry)) CO asd - elP 8 Rixtundd mﬁﬁﬁéﬁm SPirbdnilaillSI est er

a1 ol ecul EEe st ”eﬁﬁgé%ﬁ#oﬂ’?%%%aﬁ% ot o by 39S
application Smdﬁl&i edOxy3mits. 346 ( P&G Case 5540C) V\/m ch
describes jshe use Cfinede HydroghiiziAg Gurbiian® G/ B4 s8IVl oradispabsltih & 1RUsBRHilEring
solution that is applied to the HIPE foam surface. In this manner, hydrophilizing surfactants
can be adsorbed by the preferred HIPE foams in amounts suitable for rendering the surfaces
- thereof substantially hydrophilic, but without substantially impairing the desired flexibility
and compression deflection characteristics of the foam. In preferred foams, the
30  hydrophilizing surfactant is incorporated such that residual amounts of the surfactant that
remain in the foam structure are typically in the range from about 0.05% to about 5%,
preferably from about 0.5 toabout l%,bywughtofthefoam

Foam preparation typmlly mvolves the steps of: l) fotmmg a stable high intemnal
35  phase emulsion (HIPE); 2) polymerizing/curing this stable emulsion under conditions suitable
for forming a solid polymeric foam structure; 3) slicing or otherwise cutting the water-filled
polymericfoammdtiulwashingﬂlesliced or cut foam to remove the original residual water



When=t hese primary emulsifiers are used in conbination with certain

secondary —em-st-ers, the primary enul sifier can conprise | ower
lI'evel s of these enul sifying components, i.e., as |ow as about 20%
of these enulsifying conponents. These secondary 10 enulsifiers are at

| east cosol uiponemids® the primary enulsifier in the oil phasaecrafsdédeass
secondary emul sifiers can be cationic types, including the |ong chain

Cl2-C22 dialiphatic, short chain Cferr]-CA dialiphatic quaternary
ammoni um salts such as ditall ow di net hyl «22- amoni um chl ori de,
bi stridecyl dinethyl amonium chloride, and ditallow di rret hyl

SmTFEI ulm( rrﬂ(hyl S;JI) s« and Wu?lﬂgh&ﬂﬂ&d&l @ﬁdﬂ%ﬂt@rﬁdn the polymeric foam structure;

i al koyl (al kenoy e ' i

di al i phatic quater naryé/ mé%'fﬁ#s ‘5.'@' ai'p W "EQ‘E'HT %W
di met hyl ammoni um Wm‘mﬁ%m:c Clerr]-Cerr] dialiphatic

I m dazol i ni um quat er nary ammpni um salts such as nethyl-1-tall ow
am do et hyl - 2- tal | ow i mi dazoli ni fate and
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e s or e s o et ]
ester o sodi um sup ”“‘““‘“‘m““““m“m”‘”‘“@“:?“:?%?“ g
sodi um sul fosucci Hga};gslc %Wes oafs ese sléé%?)é%m a\‘dl t'

enul sifiers. Tﬁ‘ése‘“é"éﬁ’ﬁndary enul sifiers can be -obtai ned cormerm ally or
prepared using mmaaaumwmhec@mnedmmmﬂr

emul sifiers are digal M% I%é ammnl um nmet h I s““{ate and for
dital |l ow di et hyl ammnl ﬂ or| m’&rﬂ?
secondary emul si f i &Hme pgrigd m&m WMMMJ Su@mmmbutcpndumdmem

typically at a batchm%kﬁdﬂimﬁoﬁil'&h&faﬂﬁkw&rﬁép We&m&h&'sfnmﬁe

from about 50:1.to 1: pr.ef ey abl about 3 to 0
2:1. ts  Orolifhn gnifi s Where e i roples p t gieh i et g e
about 85 to about mwdmmmlweﬁemmw@ammmmmw

to about 15% by wes@fable aiitingSdrlagithtion-SHA W¢ those bik 6f i M enfuldfon hder
phase wi ||l conpri sgmgléﬂo?nogpou - 90.t.0 %{;ﬁ%ﬁem ht rmnorrer .ﬂﬁm
conponent and from haze combigatiop Wik, o
oi | phase m'aolh@menfl)mmoowmdhwmmephampeﬂae such
optional conmpopent IS aOneOprefeitéd HIPER"

the general type wel I .kno t- se Skl |'£qu“?ﬁ t he da‘??u gu ﬁ&k?’% s Bl
described in hages, | Inpush-z Rroross, a liqyiststream

which is i ncor'po'ramﬂsmsﬂleoﬂpﬂasewﬁimdeﬂomnﬂmmﬁqmdpuaimnpﬁkmpidmbhase
nent i n angi ﬁr‘g apéjﬁg,ﬁ
g?ggiol iez;[ar ?HIZI\Lsgjl grzgmlghmeru?gwmlg Lc Stahi |l zers a(ﬁﬁ%kgﬁu“ﬁny obeﬁorm
WD 96/ 21682 oil phase weight ratios previously
PCT/ US96/ 0033825 _ hﬂ:emuungchmberorme,thecombmedstrmmgeneranysubjectedm sheaf)-
ant i oxi dant conpat sdahon Hrdvited, T6r dxithjib, By Apir tiphifF bf RDirdtfe GHRuRNSH and B Sions.
opti onal Conponentgheumlltypmllybeapphedmthembmed cilfwater phase
p! stream at at a rate of about
4000 sec-! or less, preferably about 3000 see'l or less. Once formed, the stable liquid HIPE
can then be withdrawn from the mixing chamber or zone. This preferred method for forming
30 PﬂPEswaacmnnuouspmeesslsdesenbedmgtemdemﬂmUS Patent 5,149,720
(DesMarais et al), issued September 22, 1992, which is incorporated by reference. See also
copendmg U.S. application Serial No. 08/370,694 (Thomas A. DesMarais), filed January
10, 1995 (P&G Case No. 5543) (herem incorporated by reference), which describes an
improved oonnnuousprocessbavmgareclrculanon loop for the HIPE.
35 N 'lhedegeeofshearapplledand/orthewatettomlphnsemuodunngl-ﬂPE
' , fomnnonneednotbecoumuthmnghout For example, HIPE making can be carried out
under "pulsed” conditions or varied rlwthnncally This is especially useful when the HIPE is



include plasticizers. fillers. colorants, chain transfer agents. dissolved

polyners. and the |ike 2. Wat er Phase
Conponent s The dr scont1 naous wat er 1 nternal pnase of The
H PE is generally an aqueous sol ution 5 containing one or nore

di ssol ved conponents. One essential dissolved conponent of the
wat er ph¥Q96f246832 \\at er - sol ubl e el ectrol yte. The di ssol v@GTRAISRA038Y| yt e

m nim zes the tendency of nononers, conononers, and crosslinkers
that are primarily oil soluble to also dissolve in t he wat er
phase. This, in turn, is believed to mint¥ize the extent to which polyneric
mat eri al _ flllsthe cell windows at the oil/water interfaces forned

by the water peeliesteddinopratatiog dvindricl contasi@r as sudcessive |mas|torfomTl’cams hhvaeg
presence of el MM@W e isbEuditidns Can' m\g gr
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use 5 thEhsabiBed Mid SRk ble Foatl. SFor SafpleD 15%%@&“&1}{9 | &ﬁll'orldes e
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Exanpl es i ncl ude smmmmﬂmmmmnmmwmmmmd

magnesi um sul fignae the mixin ﬂ&hﬂ % mF’! or use .
in the present  inventi orgl.‘mdl ‘rﬁgx Snﬁnﬁ § q’?’f%ﬁ E’ﬁa aFg'B
utilized in tlfee"ﬁmm I°PE§“§'rP‘%f°"éUhé@ﬁ-‘t ?"alt'!heh Twl%ﬂreange of
f r om about 100. msmmwmmwaﬁmmmmmw mohsically Gomr abl vy,
the el ectrol ytﬁmssegabw\fvsgob conprise fromabout I to about 10% by wei ght
of the water phase. The HI PEs Wi II al so typically contain
a polynerization initiaor. ' iohA '~ conponent is

eneral ly added to t ph sthe - an be a conyenti onal
\?vat er- sol>/ubl e free-éga cal AT RS SReFHe ?'u%"% @‘%‘R‘Y'% SHHMnds
such as sodi urypssel mrowasmhsmolvmmmmn qyemhddimnesme Ineacticngen
Egmx' f'? Sf)dlmm%ﬂfrtﬂh@tae mso&rﬁﬂhed o5 po yids @rﬁ‘&ﬂatvﬁc@nﬂet%thﬂ%e

nvent i ona OX . | st ens.can e u
systenms are fﬁw c'%ﬁﬁ'ﬁﬁfﬁé' wgeral b‘oﬁ"ﬁ'& ﬁ@?ﬁi?ﬂeﬂ'ﬁﬁmﬂ%‘%’t h
reduci ng agentpssﬂﬂemwwmsh!eMMMmmmmw ﬂtmmﬂ;&xuﬁ@n&tor
ferrous sal tS the temperature at which the HIPE hpoired infoBeVesstl 8 affonithaici bl

about 20 nol e rcent. ase _on the total moles of poly merl zabl e
nononers pres > More preferably, the initiator is
present 2030 i nsmbkrlm!mwnaﬁoﬂcm ednditionsOwill (varyt depanding updnOthenmronongee r cent

based th |
ased on e lapd S!hernﬁhéﬁp 6f the oil and éwatcr %*Wrﬂéﬂl&ﬂw r%‘ﬁ‘{!g?‘, ol

phase. zing

Sur f act ant s memmwmmmmﬂeaw TeAuSEtYct ur e
wi || pref er abhgwdyer, sulhblcapwlynmhhyoﬁcumg cdnditions will mvolvpoimitmimmdielmnalat gr oups.

ents ford?{)*’%%é‘)‘lg% g%@‘b%ase%ﬂflr‘mds such

Thi s nmeans t h@eRpddy; t@;?ﬁé ,,,a.- )
character. To b ?y a%o or
as nenses,?’t h& "%Mrg houmsfeate t o
render the fomefaﬁl;aﬁonvdqnzrw&oﬁtmwhl ﬂh«:}nPEmalsobecnredmstags such as
described in U.S. patent 5,189, 070 (Brownsoombeetal) lssued Febmary 23, 1993, which is
hcmnmcorporanedbyreference
A porous’ water-ﬁlled open-celled HIPE foam is l:ypwully obtained after
30 polymerization/curing in a reaction vessel, such as a tub. This polymerized HIPE foam is
typucallycutorshcedmtoasheet—likefom ShmofpolymemedHIPEfoammmerto
procusdumgsubsequenttreaﬂnglwashmganddewawnngsteps aswcllastoprepareﬂle
HIPE foam for use mabsorbent articles. The polymerized HIPE foam is typically cut/sliced
topromdeawtth:clnmsmthemngeofﬁ‘omaboutoosmabouusmprefetablyfrom
35  about 0.15 and about 2 cm. 'Ihepolymnzedl-ﬂPEﬂoamcanalsobecubedorsheeduno
thmspaghcm-lxke sections oreanbestampedmtoshapes suchasaoontmuous tube (¢.g., for

use in tampons) at this point.
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Hydrophi | i zati on of the foam if necessary. can general |y be acconplished
by treating the M PE foamwi th a hydrophilizing surfactant in a

manner descr ivoessrzie82e ful ly hereafter. The SRCT/USI6/00388

hydrophili zing surfactants can be any material that enhances the water
wettability of the polymeric foam surface. Suitable surfactants should be
non-toxic and non- - 5 irritating to nucus2henbranes. It should be

sol ubl e or dispersible in warm water. Pr eferabl y, the

hydrophi i zing surfactant is3a I | near anbi ent for ease

of i ncor por at i qﬂegm %%Eﬁg ] Ssidual
surfactants include et hoxy at PE err % err ﬁ' siduat water

mar ket ed by Shel | Ehsffainalyged tpmwfhe hase maserial (generally an
(condensat i on pr odagicous solufie of leleétiolyts, }esﬂwmlsnﬂérmhpblmhn]ﬂum) sheulof:e at

t hyl d Oqlﬂ'lwmiﬂzﬁl 3;;9@*; Uﬁ;w
(e:[erlr]en(e:[ gr(lr]el)r near cohols wt %‘% A‘fr EEWD“% ene oXI| e
that has been di st ionigas] watep phnsesmaterial willysyally be carried out ARsg FM‘!S ?\E@ﬂﬁ_
23-3 (condensati on froénsbosito. mm%@wﬁmrmwmﬁmmm@

et hyl ene oxi de); 0 §| g; 8 g’@r d 0l
under the PEGOSPERélEfamér ma % %nge?%iam;m erﬁe% i:m“e;t’,ﬂ'
Northfield, IL; cornMsi®n aq!rmam usonsy | eRly| rFOMprEsSiyg I g
15 oxi de havrmg b eg!, g&nwg@cﬁggﬁmg&mthan about 2000, and
condesati on products of ene i.d o ne co ol d
oo e mLlron e Seor Tharemr oy b B Rak belpgt LSiYAsE fus) P g
oxyet hyated stagt ntmlaalwm %IMBWSIYQMIWHENBWWM“Y included
desi gnati on by BASHurifgOiitial fofneakion BIPHRE HIPE\h mibirtliZel chd

%:ﬁ&néﬁ
and al kyl et her tes suc CcOS al s,
Kansas, KS, br anchéﬂdﬁfﬂﬁ‘"ﬁ?ﬁé%"&l EW"&?’@F&'EL?"'?GE" d’é?% H’ﬁﬁ
Triton X-60, Trist oraftb¢-polyMerization of the HIBE, mmm&mmmmmummndy

e 'déﬁf”;?ﬁé“%%mm%“wé“%ﬁ mendel" 1
of these surfact ant°§p°°' Q'rﬁsr“&fg'éf’ﬂ ﬁm“‘% é@sn%fe

PEGOSPERSE 200 M., tamdmhb«wdtoﬁ ﬂcﬁe hysicatable salts b thaﬁuamgpsanuch as possnble anng thize

of 4.5 ethoxy unrt ﬁaﬁﬁ&%ﬁw
be di ssol ved or dI Z“émgrseﬂ I r Ele ro.F | ngﬁ W§H\‘G ut I O m{]ﬁa&tsmam

applied to the 3% p# B’FH“FWZ‘?"H‘@‘
surfactants abomarSMsmHssRhﬂdalhy the preferred H PE foans in anmounts
suitable for rendering the surfaces thereof subst ant lally
hydrophilic, but without sub#$tant Teeating witnkivilrophiliging:Surfaptant andFosm Devasering t v

and corrpr essi on def | ect ixer @b s Rﬁeﬂ-fx&ﬁtf 184hirkd) A5 ,

_
t he hydr op rfact nt S. ncor orated t esl

anount s of the surpgt#a#ﬂ?'?tﬁi’fpw% treaned %‘&?}h 51"%'5 ‘Hﬁ‘é’g'ﬁﬁ'é“s
typically in ths rawmﬂmmmmmmuwdeprmmmw
from about 0.5 to 2R@phrtiddiar Yméiﬁk@bk tJﬁ?“ fatty acids such as P 290 ML,

Processing Conditiqns f tar Foa E

preparation typi cawﬂﬁ'@? fé’ﬂ’?’ ‘r‘T‘; ?BWM%WM%“’CU

i ntemal 35 phﬁmmcsmnﬂ-llapmoml. @wyhrrmmmfrmmmrmmm

emul si on under cond?&bﬂm%mm

foam structure: 3) slicl or, 0 i1le

pol ymeri ¢ foam@&nd then%ﬁﬁ‘?’n% h%ﬂfw “6‘I MB@% 'Fh@“’md

original residual VRewatering can be achicved by compressing the foam (preferably in the z-direction) to
squeeze out residual water; by subjecting the foam and the water therein to temperatures of
from about 60° to about 200°C, or to microwave treatment, by vacuum dewatering or by a
combination of compression and thermal drying/microwave/vacuum dewatering techniques.

35  The dewatering step will generally be carried out until the HIPE foam is ready for use and is

as dry as practicable. Frequently such compression dewatered foams will have a water
(moisture) content of from about 50.to about 500%, more preferably from about 50 to about
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phase and espeC| alTy The resrdual nydrataple sarts. fromrtirepotyneric foam
structure: treating the polyneric foamstructure with a

hydr ophi | Zi surfactant; and thereafter dewatering this

pol yneri cW P@&ﬁ?@?ructure 1. PCT@E 88on of

H PE The HHPE is formed by conbining the oil and water
phase corrponent s in the previ ouslsy speci fied weight ratios. The

oi| phase will typically contain the reqi#%ite nonomners,
conononers, crosslinkers, and enulsifiers, - as well as optional conponents

such 390% v, weight ofi Al dsYoWSght bpsita t iSubsequently; the sompresspct faps @an phias e
Wil typically demaliedhedab ecatoisaire/aoa&n: of about 40% of\fess\\BreferaBly i Ehic irig@bf from

conponent s SUCM?SW': lf"ﬂ.H de e flers and/ or pol ynerization 10

initiators. hbeforrredfromthe conbi ned oil

and wat er phases bymwﬁmmmmmucwMMumm Theserr
agi tation. shewuwpahaﬁsmwwaﬁ“ qmwahﬂ.dmn ﬂb@uﬁnﬁammﬁdm

a time period pecessary to I M- ; st'l.e-e sion. 0 can be i
conducted in eft'ﬁﬁ anab rbe:g (i LEg oA ﬁﬂ?ﬂﬂlxs&f'&'?ﬁ@ﬁ jﬁ’d’%?'g
general |y carrm«dmm&uwrmﬁﬁpammmm@sammm form ng an

enul si on where the water phase dropl ets are di spersed to such an extent
that the IV. rgs biicks have the requisite cell

LOf Poli ; ' Dbty
size and other str t|c l.llt r
agitation devices :ﬁe%s&ép?’ﬁ%ggar e%ngnggnrmu%:%ar? "f m ng é'ﬁ"%nulgsi’lsogﬁmgnder
condi ti ons 1&f F@M@M&W@mﬂm&@h on of the oil and water phase
conbi nation w | fregu ntIy involve the use of a m xing or
agi tation device suéh atamenial froducts | | or . 20. - One preferred

met hod of form ng mmlﬂﬁEM\niltheemmmmmmupuﬁcm&ssmlhstammmt
conbi nes ‘and emu&.&%s%&,%mmm&wman& mﬁ cmb&%uﬁ&
ase I'S

AT N T JuRRGRNRNC T4 NI ) CHIEN 70

Concurrently, _
f or ned. ThéStV\Asstedehmm, mneerml"fhmmnhphe‘defm taaaubmdutenmn]e(lhngsmanher or

zone- mﬁs Hent kﬁ"%" gmgﬁw
previously specjtl ed ar.e tgmeve the mxin chanber
or zone, the ¢ Wﬁﬂﬂféﬂwm

agitation pr ovﬂndadarerfschndge(emnﬂad. xhgtma. mﬂmnne)pditbrhbubdemeﬂmatrbsme partially

configuration @an ﬁ{lﬁﬁﬁ dto
t he conbi ned o) I/ wat p ase strearr‘?m{e at a r‘gtée of ﬂlgw%w&ap 000
sec[err] ofY| eiguention. ef“é ruges| Yersim ghe teom Jpudendal”crefers 19 the sxemally, vigible femaley ¢ he

stabl e |iquid gdnitiia. It should be GiilErstoikE Rowever)\thht theé fuﬁ\ﬁﬁﬁohhealmappliwblehﬁnber

pr 0cess | l“hiscr. W@%ﬁ%% o g g, o s e it 011

(DesMarai s et thedike. \which is i ncorporated by
refrence. See aI som lymﬁﬁﬁlﬁ%ﬂﬂbwm&phbwwmmnm&m

08/.370, 694§ ThAIRZsatts t-Sse P nheticturt hddSHipgiag 3kl as for general utility in the product.
The sheet or sheets used can be of any thickness desired according to the capacity required
for the surface area available. Generally, the sheets will be from about 0.1 to about | ¢m in
thickness. These sheets can be perforated or slit, either to further enhance the rate of fluid

: absorption by increasing the surface area of the foam exposed to the fluid or to increase the

30 stretchability of the foam. Alternatively, these foams can be in the form of diced cubes,

strands (c.g. spaghetti-like material), thin strips, and the like that can be assembled into
absorbent cores of various shapes depending on the specific needs of the product.

As particularly shown in Figure 2, catamenial pad 10 is constructed of fluid pervious

primary topsheet 12, an absorbent core consisting of an optional fluid acquisition layer 14

35 commonly referred to as a "secondary topsheet”, a fluid storage absorbent member 16 made

of one or more polymeric foams according to the present invention, and a fluid impervious




10 1995 (P&G Case No. 5543) (herei n i ncorporated by reference), which

descri bes an ———+fptovet eonti nuous process having a recircul ation
| oop for the H PE 35 The degree of shear applied and/or the
water to oil phase ratio during H PE formati on need not be

const ant t hr ongleees682 For exanpl e, H PE naki ng can be carri edPEYS96/00388
under "pul sed" conditions or varied rhythmcally. This is especially useful
when the HI PE is WD 96/ 21682

PCT/ US96/ 00388 -26- - 23-
collected in a rotating cylindrical container as successive layers to form
f oans having backshret 18 (e fleid swragt absarbent aembeP 6 eyl alsw engiprisconpolymeric foam

produce Hi PEs CO”eraﬁlePﬁvér%Gg?m &?rmmmxmdu&ria&sh@f 128k b&slich@am

in an alternating sequen e ur I ng and slicin scrllgpﬂ
hereaftr, this can 3dieftte BJF‘H gre preferably

direction of novenﬁ&hed&émhoﬂﬁrtmm ﬂe(baﬂcbhmdsmthempsm F2o@mbe Beoured to

exanpl e, fluid @vemnww&%n%&gle %Q?P&CH{,M ufycuured b@hoﬁgflﬁlﬂﬁc&d:ﬁﬁy&f

pour of the foa ant e of t e nor e

robust enulsifier sSsRashMiprssgta under the desigpptio-$L-1258 or H-2031 e topsheet |2
condi tions. during HniPbadkslicétbdah ®8 jéikd th @achi oiger OR hedy chomdinig] peskumjiondihg.rmrasomc

o oner Tvereel i"“yf”'i%ﬁd“"i oA mepfRpEl ik o Pl mihE R ERPY il Tl s

about 60 to about 93kshectsdnownintheattni cal | y from about 65[err] to
about 85[err]C. 10 A suitable method for joining tGpsheet 12 Efllmheaam:m&w by g sal thahe
H PE ra B
into a suitable reac mﬁrﬂ*’&m%dmﬂw ﬁl|’1{ehr or reglhgﬁq’%gg&r“ &

pol ymeri zed or curé&fmlsr# pevimetes 2% d Perimeter 22 dhe; ssppndary tppshpgisldopnd absorbent
conprises a tub comﬁtemwubyd@aaﬂfyr-amvewm Mm&wmmk&mof

pol ymeri zed/ cured sol i d. |aI n easi | v

processing after % mm%@% &ﬁ%ﬂ carrl edieou o{’t%e
extent desired.18t MﬁhLﬁMyZQ)mhqm&ﬂnhaM abwt the pasimcter of) pada 1Q:r Boeder 20
whi ch the HPE is anaa%sehwsmﬂhwmml Yhé 281 iSFreRrably fdrned

pol ymeri zati on/ cur

pol yneri zati oaeuri %ﬁer P o5 W&W"ﬁg‘ﬁeﬁ'&] ?fg\"lﬁl& = eg, melt topsheet 12 and

and ot her nakeup ofbabbbeeblﬂ mmumuqummmt he errul si on (espem ally

the enul sifier ﬁg%%mﬂ Iyﬂnﬁ |
initiators used Freguen ver, wtable riationl curing
conditions will?2 v@ﬂ?@%ﬁﬁmm%l’m@mﬁ lizing the positi ”’g%&eyng?'é% rl’

t enper at ur es above afhiee fluiddircragershsarbat mémben b6. ﬂhbmqmmﬁéﬁmwmmor
25  preferably aboyg.nlet orfgMferic BBérs it pdifebths? Golfybhytend, P Poifefithe; Zathfdl

about 64 hours, nore
fibers including cotton or ccllulose blends of such fibers; or any equivalent materials or

combinations of materials. Sumbleseeondarytopsheetscanalsobemadefmnnuxm:csof
28 ﬁberswnththcmnplasucmaﬁmalstofomﬂlemsllybondedmas These thermoplastic
mauenalsmbemanyofavanuyoffom;mcludmgparuculaws fibers, or combinations of
particulates and fibers. Thermophstlc ﬁbers are a particularly pmfened form because of
thexrablhtytofomnunmmmterﬁberbondnm Otberaltemauvesfortheseeondaly
topsheetaretheuseofwoodpulpsmfaoe-spuyedwnﬂllmxandanlmdwoodpulpstmctme

30  bonded with latex.
The backsheet lBlslmpemonsmﬂmds (cg. mcnses)andxs preferably manufactured
froniaﬂun plast:cﬁlm, althonghotherﬂexlble liquid impervious materials may also be used.
As used herein, the term "flexible” refetstomatenalsthatarecomplmntandmllreadﬂv
confonntothegencralshapeandcontoursofﬂwhmnanbody The backsheet 18 prevents
3s ﬂwexndatesabsorbedmdwmamedmﬂnabsorbemmucmmﬁmwetmgamclsthat

cmtactthcsanm.rynapkm lOsuchaspants,pajamasandundergamm The backsheet 18
can eompnseawoven Or nonwoven material, polymeric films such as thermoplastic films of



preferably fiomabout 2 to about 48 hours. The HI PE can al so be cure.dﬂ_.
st ages such as described in U. S. patent 5,139,070 (Brownsconbe et
al), issued February 23, 1993, which iIs herel n 1 ncor por at ed by

ref erence. A porous water-filled pen-celled H PE foam
s typi cal I obt ai ned after 30 pol ymeri zation/curin ction
vessel , @2, tub. This pol ymeri zed H PE foamis %stgﬁ’@g@cal ly cut
or sli ced [ nto a sheet-like form Shees of polynerized H PE foam arm easi er
to process during subsequent treating/ wshing and dewatering steps,
as Well as to prepare the H PE f & for use in absorbent articles.
The pol yneri zed HI PE foamis typically cut/sliced to provide a cut
t hi ckness in t Plyethyjeae oppol ch Y tomPese Materials, sych asa Slm-cogted inopwayen, i r m
35 about 0. 1E|aeﬁ£l am:;emmm npﬂbﬁwm@laﬂﬂmhﬁﬁgimbfﬁémabdne cubed

or sliced intogg mm 0.8 %2@9%%‘?5“ I'l'!n'lkf‘ﬂ mg,t i E’Q’ﬁ"’ﬂé’ into .

shapes such as. a ¢ I AUOU 1n tarrpons at this
poi nt . nmfayg;r@ lopay C orporauonof incinnati, Ohio, mderthedesngnatuon P18-0401

PCT/ US96/ 00888and by Ethyl Corporation, Vlsqnem Division, of Terre Haute lndla.na under the designation - 24-

| d”
i PE 1 oam for ARG “The HdeRjs pRR—Mbly cnforsed spdor mane b B diovile BNaiE ! 2°
phase mat eri al clothliks mmaFEMéhﬂm 13 qaemvawmteresm&enrfba eri al

(generally an wm:mm«wwmkymmmiﬂmmwm@mm the
enul sifier, ﬁ;ﬁ;rlzatlon initiator) should-be. at: 5 | east

partially rem) ior to further. processing and use of the foam Renoval-

of this M&Fﬂvﬁtlemmhﬁesmm&aﬂndvﬂoﬁmmwl% wearersrskined out
after slici ”9 Flithes, 8 pskeE1255 61 Perilibus permitting ﬂmtisf(ﬁ’ﬂ1 mbises) tolreakifly padetedtout 0. 4

o ot e or CBReL B Shee y E@Fed%%“’?#?émw PSP AACh 405 08 f o

structure wit hmtena!s such asm apd nonvowen MWMIWIMH #napertured

Frequently SeVﬁﬁﬁéd tﬁ&ﬂiﬁﬁ&ﬁé'ﬁﬂﬁk %%Mmm ﬁhﬂa&nenﬁemc film@m 2 to

4 cyl es, WI be u " The regsgﬁ]%kmof f the resi dual
el ectrol yt & (| Ws?fsﬁﬂsafﬂﬁq %‘%fa?'?‘s)"‘“ﬂ‘ F¥ul arly
i nportant. As Suitable mmdmmmmmmmmlmmm gem,wm or

i ncl uded cotton SBEH)] Rtiet AR (c 50 pAhirR Ebels shihastBolsEatérOpdipRtipdlded of e

tendency of no rs ONDNOJTEr S nd, cr ossl kers that are
primarily oil E%I‘Eeﬁﬁ“h? mmm“?ﬂ“ﬂﬂém hﬁe However , 15 &
after polynerizati anenﬁd tdpshetts Mir, usthnﬂwmtcaecsﬂﬁddeﬁmwtlgﬁmnwovm
unnecessar yq ang],ggI !*ﬂﬁed’:lw ¥inRf ark NSpebiamym
absorb bl-ood a 00 base? r’mdds v

t he concentr at PWWW%W@%IW*MH@WPH%M ang.yeb p es&w
desirabl e mdhavdﬂd@dﬂﬂukh&dlﬂﬂhﬂﬂbpwmmmmademfsMI he

foam as nuch ag,R08skhkE: Stk IS “m%@- ﬁlﬂg‘wa}w heddg\s hi ng,
t he foans of tﬁle'gpt;igsent |nvent|onmlﬁ ve'ﬂe s than about™ 2% he x‘é@)s such

resi dual hydr ated mm@mmm&'%‘@‘ﬁe \%‘I‘I‘P‘ef‘?W%t i on

have | ess QhanﬁhmareducnbedeS Patent 3,929,135 (Thompson), issued December 30, 1975; U.S.
Paﬁent4,324246 (Mullane etal),lssuedApnl 13, 1982; U.S. Patent 4,342,314 (Radel. et
al.), issued AugustB l982 US Patent4463045 (Abr et al), usuedluly 31, 1984; and

~ US. 5006394(Ba.n'd) 1ssuedApnl9 1991. Each of these patents are incorporated herein
" by reference. Particularly preferred microapetured formed film topsheets are disclosed in
30 U.S. patent 4.609,518 (Curro ct al), issue September 2, 1986 and U.S. patent 4,629,643
(Curroetal) issued December 16, 1986, whlcharemeorpomwdbyreference The preferred
mpsheetfonhepresmtmvenuonlsthefomledﬁhndmnbedmomormoreofthcabovc
patentsandmﬂnewdmsamtarymphmbyThercter&GunbleCmnpmyomemnan

Ohio as "DRI-WEA
38 Thebodysur&eeofﬂlefonnedﬁlmtopsheetcanbehydrophmcsoastohelphqu:dto
o trahsferthrougbﬂxempshetfasmﬂlanlfthebodysurfaoewasnothydrophﬂxcsoasto
diminish the likelihood that menstrual fluid will flow off the topsheet rather than flowing into

I I y as



about 0.5% of such residual salts. 4. TreaSN
wi th Hvdrophilizfg Sum+—and Foam Dowat eri ng After the
ori ginal water phase mamei has been renpved to the cxt required, the

H PE foamis typically treated with an effective anmount of a suitable

hydr ophi | i zi W0962188 surctant. Hydrophilizig surfactants tREHUSIEPOIEE
enpl oyed have been previously described and particularly include
et hoxylates of C I1-C 1 fatty acids such as Pegosperse 200 M,

buanched and l|inear al kyl aryl ethoxylates su# as Triton X-100, and

etoxylates of CII-C 15 al i phatic al cohols such -as NEODOL

23-6.5T. Treatment asd beikgoabishrin H}oﬁembiotbhutstmcme In a preferiey ¢mbeulirdot, irfgtapuis

continues until thNgchpamled ﬁ whdiE oflfE3t 66 thé!BnA%A {588 dsi described H0
been

15, LT bt G P A b o

z-direction) to Apertured quuémahsﬂtﬁlubsndﬂabmbmt@r 199ly bg usziz cétualn which isAm
and te water thareipdyfg &EHIB?G@HA&&S Riematively, the bad? s&@c@%ﬁ% 1530eet Can®ROhthde
éwat er

2000C, or to mecr ovvave ment vacm ng Qr

combi nation of conp¥ éﬁﬂi"&l it;witha sugfaciant, syich m%mmﬁ%
t echni ques. 35 4956.!2!!4 ﬁmmﬂmdlmmh)epfemdel general ly be carried out
until the HIPE famis nrgg ﬁﬁm%ﬂ na.hamamﬁ e.
Frequently such conpr ESSI vvadtdere ?oams ﬂ"ﬁ ave }aﬁlwuﬁ&p{ﬁﬁ&%%
(noi sture) .cont ent 3 b P?FPH brir I A \ther bagksheeh, 8t

50 to about 10 UseAlIHIRG mateA4S many ofwhlch arc known in the art, include but are not llmmed to
PCT/ US96/ 00388

200% by wei ght -on a ci‘{me%Wﬂ’"é’duen Y, chghpm’é%sepalp?oarrs

can be - t her®® led)newspappreoets.
preferably in the rﬁﬂl&ﬂﬁu\&fy {he @6%im materials of ﬁv@mﬁhwbel&%:pﬁyeﬁ &Ts)ifﬁclent

wei ght basi s. f er the H RE.foam b been ter t can
be slitted in varlous paﬁerns E‘mﬁs(ﬁp@m i irm
to the shape of!5t he catlmmsenpad) Wm&mhﬂld 'ﬂrrhmblcmtmoglﬂmmmce(mmh S

used as an absor beRielRsefor sugh hnbbsag PRfRrdSR, ﬁﬂpm&i}iaw iff] 848 iusc¥® uBdevidafibnt He

foamis i ntended, to )eri or - i.a such as
a sanitary napkin. qy r%%ﬂe ?FE?‘I ?ihe% '%@
Product s for securing the pp@ln)xhecmeh pestionsof the panty. ﬂhsemolﬂonwenl! pme awter
useful in a vari et Yuftice 3PHObRRIMEL lsik%wﬂwmf&{vmmmmme&&%

bl ood- based f| %ds ‘such purmposes can be used forehe &lmam =4 O&%&r&-%ensmve -adhesives being
preferred. Suitable adheswes are Cenmry A-305-IV manufactured by the Century Adhesives
 Corporation of Columbus, Ohio; and Instant Lock 34-2823 manufactured by the National
Starch and Chexmcal Company of Bndgewamer NIJ. Suitable adhesive fasteners are also
described in U.S. Patent49l7697 BefOre pad 10 is placed in use, the pressurc-sensitive
25 adhmvelstyplallywveredmd:aremwablereleasehnermordermheeptheadhesweﬁ'om.
dmngoutoradhenngtoasur&ee otherdmﬂwcroﬁchpomonofthcpantypnortouse
Sumblewleasehmmalsodescnbedmﬂ\eabove-refeteneedl}s Patent 4,917,697. Any
commercially available rgleuse lmers commonlv used for such purposes can be utilized
. herein. Non-limiting examples of sumble release liners are BL30OMG-A Silox E1/0 and
30 BL30MG-A Silox 4PIO both of whlch are manufactured by the Akrosil Corporation of
Menasha, WI1. Thepad lOlsputmnsebyranovmgtherelbase hnerandthemﬁerplacmg
thepadmapantysothattheadheswecontactsthcpamy The adhesive maintains the pad 10
mltsposmmwnhmthepamydunnguse o
Mabsorbentfomofthepxesentmmnonarealsouseﬁllasmeupper
35  acquisition/distribution eomponent in a "multi-layer” absorbent core that additionally
contains a lower fluid storage/redistribution component, where the absorbent core is
positianed between the topshect and backsheet to form the catamenial pad. For purposes of



The polyneric foans of the present invention are particularly usdeu as

absor bent menbers in a variety of catanenial products such as
catanenral pads. An enmbodr nent of a catanent al_pad or sanitary — .
napkin 10 according to the present invention is shown in Figure 1. 15

As used herein, the tenr "sanitary napknrefers to an a ggrticle

that is W&WW’ femal es adjacent to the pudedal region, generally
external to the urogenital region, and which is intended to absorb
and contain nmenstrual fluids and other vagi nal di scharges from t he

wearer's body (e.g., blood, nenses, and Urine). Interl abi al devi ces that
reside partiall ... W thin.and parial ext er ofthe wearer's
vestibule are 'Q%/Q’B’SW {aysaton. /e §E|’ﬁbg ‘gf °{. -layer apsort E‘O°°'° /B ith s As
used her ei n thlnutoka:loser‘ puhbdmd)abf'ﬂmwéaerseg Othé lamrebotestrmaheltypsheemﬂieaetﬁerral e

genitalia. It gho Qvé?%mgam&eda a7 umm&tabw&npwé%i xs' R4 ON 1S
al so appli cabl e to - ni ne | éne or aﬂgnl al gads such

as pantilinerst “W‘B%W%P%ﬁﬁ&?"‘ﬁ?’o%c@‘s yer closest to & b RFFhence
pads, tanpoms ﬁmmhgdiednhﬂbunon layer is typically posifieed withinrtse ahsorbmam o6 a¢ toe

present invent ditsRfstit fLar del ates
to ease of man'l&Jn?é}c?lurea‘géfgj %H'hf)‘[ﬁﬁ’ as: mé’f’#‘&a@i?" t%n@r %ﬂl:!ﬂ'}?la 'igitl%:‘;n t he
product . laxerp W’Q S red
according to thaagt&ami mmmmcludmgﬁnseéamuﬁgabmumgammmu abl e.
Conerall . e gl it el 461 R o o et 811500 ', P
enhance t h0 r 654439 (Brandy ct al), issued Mﬂ'ﬁ‘b?btlmrl(“wuq“rﬂﬂ“éé%ll%s ke §3rﬂ9é’ce ar ea
of the foam exussmkntoesmsﬂwmam»mﬁem 087, anams Patrit@j624)001i | ity

of the foam. r pat NP Se i the f Ccubes,
strands (e.g. A@B@Qﬁg‘f{p Fyﬁéﬁwfﬁl%n gttrlps an H‘%’g&ﬁat can
be assenbl ed iabsasbent macrostrugtyees riade tfrasb thess alfsorbent igoling MB@S

the specific ngRfSedom wbepa&ﬁcmn,sw (Roe et al), issued Apﬁls 7029921 Gid @19 waﬁhomn in

glrlglr:;a(rayzt ogshe Isgllggg%tégq‘ ?é @%ﬁ%"&dﬁb&b %ﬁmfe&ﬁ'm?d

acquisition | mmwmmmmmm W&MSEMW"“
toloshee_t fa finUg s, pma%oabﬁq,mhr et g iRied LAprirerdiass1, US. 1f'a|a@i 4@5EORY nOre
Yo ggfrz'lgszoa”&euaeccord Shubd adgnst 21584 U's. pREE 2719518 ELG), Bdot BedmbdlBS VI OUS
PCT/ US96/ 003881987, U.S. Patent4851 069 (Packardetal), issued July25 1989, U.S. Patent 4,950,264 _ g-
balcksheet %63 (O36orh)), 14kudd ?\hﬂfsﬁﬂﬁ wébsorévm?hmww (bEruivai), Msid Fe nee a
pol ymeric foa er i on

Packsheet 16 alfat HS- Pews idob 850 aanin smed A 25 ool VS padf 5.0

gar ment sur f ac(©sbor), istved April\2351991; LS. Pmmiowmﬂhbﬂulpad”ll UiSlchte

preferably j m{#’ ssibd"Séptendbll’ 2271997 | dad U.S.CPdiaE 530666818 and
t he .t opsheet 12'?&?&5 (-Rusec fﬁm eacﬁfo?ﬂ%r bylj gdheswe Sui t abl e

adhesi ves t ar e{Brmagm)dssprdd H‘“WSH”E‘“P?JY"“ St. Paul,
M nnesot a pnder th%&ﬂswnﬁm&huh%ﬂmmﬁﬂﬁmmmmwwﬂudpsheet

12 aﬁ.ma@mﬂﬂ& Wl BorkgRhed Und reCHEH sSirddihoalatfiblhRR! conPBiikie .
pressure bondin rasont.c. -
these multi- absorbentoomsolongastheseoomponentsaremeﬁ‘ectweﬂmd
oanmumowmmthmhotherandsolmgueoohwnmmmtnslargeenoughmeﬂecnnly
holdand/ormnspontheamountofaqueous bodyﬂmdthans expected to be discharged into
30 the oaumomal pad The most prefetred relatlonshlp between the fluid acquisition/distribution
| foam component and the fluid suonge/redlsmbunon component within the absorbent core is
to place these components in a layered configuration. In such a Jayered configuration, the
fluid acquisition/distribution foam oomponent oompnses an upper foam layer which overlies
a subjacent fluid storagelred:smbuuon component in the form of a lower layer. It should be
35 understood that these two types of layers refer merely to the upper and lower zones of the
absorbentooreandarenotneouwﬂylumﬁedtosmglelayemorsheﬂs Both the fluid
acquisition/distribution zone ¢.g., upper layer. and the fluid stomge/red:smbunon zone, e.g..

owly e



borr'di"'ng, dynam ¢ nechani cal bondi ng, or any other suitable nethod for
j o ni ng topsheets and backsheets known in the art. 10
A suitabl e method for joining topsheet 12 and backsheet 18 together is by a
seal that forns border segment 20. As shown in Figure 1. the
i nner porti o\V@921682s bhor der segnent 20 defi nes a REI/GS96/00388 22
Perimete 22 encircles the secondary topshect 14 and absorbent
menber 16. Border segment 20 is generally relatively narrow, and can extend
a di stance of . approximately 0.25 te806 mm and preferably is
approximately 3 nm w de. However, the 15 width of border 20 can be
un”or(T or vary zglbkowerlhjmmbdrimi‘semail Inef tdrequite k. aﬁus,asusledherem.nﬁﬂéindes
a uid i npernea hfdtﬁﬁ fo ter 22. The seal is
prefieably forned Giav%ﬁfi.l.c yéluﬁ ngﬁu%rfane%%s application of pressure,
with or without heat, tB nelBandagessnd WoundDres: backheet 1S,
theregy f01[|m ng bor der fmmtfoaaﬁofme ﬁmmmnondmalsoh#ﬁ.mﬂbtahl g dressings
provi di ng ui de ac | ben S e ,secondar e ma
enhance the int egrﬁgy t %'b‘{fc‘[ﬁb‘?/ &?‘T‘ é 1931' Wﬁ%%’?‘“ﬁs
by reduci ng bunchi #ng)bandages. Abﬂndawmdmsﬂdmmwrmwah@sheheatabmmwﬁf
The secondary tophge u

Fmﬁﬂﬂnieﬂﬁdn,ﬂﬂa ﬁ'ﬁoﬂbacksheeto ona“yo%%yet \&fene

synthetic fibers |nc udln ester | ene or
nat ur al MMPQ%IPWB ﬁ‘P é'ﬁd’g“ﬁ\""%&‘?‘?" at
fibers; or any equwmﬂuﬂaﬁmswbmgwonn&andpmmmmmmmms

Sui t abl e Secong@r YarkL Rith Gfedia &mﬁlﬁ:v?‘i&' NEP?J@FE%T(@M@E :
fibers V\nththerrm@maétlc na'?gn%clss un then nde trlceémhng
These t her nopl ast i is can b °°°"’{’Fﬁ‘§ 1Y Prytecating the gbs drithaany of awjdegariety ofs

i ncluding parti cuIanm;obialhﬂmanmepucemtpommdhmfmdmeshlledmthaﬁtt i cul at es
and fibers. Tlevrnoplastic fibers are a particularly preferred form because
of their abil$ty tSumicstRsapeser ous i nterfiber bond sites. Cther

al tfer natives for the seAotaitYoams of the pmmi ﬁmhﬂﬁirei?@uielt%?mt’s% gﬂ%pd
surfi-ae-sprayege w structu onde
with | atex. i L@sﬂe&l %&ﬁh&ﬁg&l&%\ﬁ@@m E!S"it&’ ﬁﬁ&mﬂua
(e.g., nenses) and‘h!"s‘aﬁé’fémm Mmﬂ du tthis case the foam of thef presentainvention, gl flwid i C
film although ot higiperiiogsbadkstieet, itgpically & TR25Hil thidh! ShetiFdf Polyéthytendl BT heoR/ethiiEne 5E J -

and wi il readi|y SOy “%mﬁwﬁiﬁxé BT i PR pr arﬁ{*m?{in'%ﬁarﬂq ne

human body. The baRfkssttciaventiah isrpastisnladly easy tBEform hltoeswl(mhdees BRinther| khe Cinbererit

contai ned i { b GG O uck kit iefents calthRisiod BEELA 6 Biye oldlals

contact the sanltabeyfnm%pkl n,. ch, as a amas and .un ergarm&*nt&h

The backsheet 18 Wﬁ%ﬂ"%&“‘%@b JhsaRserhent REoperHics| arc well

pol ynmeric filns smmmwmoﬂlqhmﬂylﬁdmvmmgns sﬂfﬁd,%d 20 68 Foor thus

PCT/ US96/ 00388 . = -
[Inodu ash ing hazard. Smallersmsoftheselam*mla ! su al beuse?afmpanZr

pol yet hyl ene or pobl&ﬁrang\b/l eqe %r corrp05| te mater n¥ coat ed

nonwoven

5 v Mmmmm

Artificial Menstrual Flmd (AM]-‘) is prepared by eombmmg equal volumes of gastric
mucin solution and ﬁ'esh, sterile deﬁbnmted sheep blood (Cleveland Scientific, American
30 Biomedical, Bath. OH). The gastric mucin solution is prepared by combining the following
in the proportions and order shown:
- 450 mL of aqueous sodium dihydrogen phosphate (.138 wt.%) solution containing
sodium chloride (0.85 wt.%) adjusted to pH 7.210.1;
- 7.5 mL potassium hydroxlde aqueous solution:
35 -3lgstenlmdgastncmucm(ICNBmmed1callnc Cleveland, OH); heated 2.5



material. Preferably, the backsheet is a polyethylene filmhaving a / :

t hi ckness of from about 0.012 m (0.5 mI) to about 0.051 m"n(2 0‘
mls). Exenplary polyethyl'éne fiTns are AUT a

Corporation of Cincinnati, Ohio. under the designation P18-0401 and

by Et hyl %8539{ I on, Visqueen Division. of Terre Haute, <leg'zé?g@@e%under t he
desi gnation XP-39385. The backsheet is preferabT d and/ or
matte finished to provide a nore clothli ke appearance. Further,

t he backsheet 18 can permt vapors to escape fromthe absor bent
core (i.e., is breathable) while still pl"ﬁventl ng exudates from passing

t hr ough the backsheet 18. The topsheet 12 is

conpl i ant, sof M'@IW'&HH’%WWWFT Ef“?‘?\g“!‘d"'ﬂm i aliowed to copli t less than
Further, the tdff€heet 12 is fluid pervious permtting fluids (e.g., nenses)

to readily penetrate,g ofsmgx%%gﬂcﬁtaimtsﬁh&%”ess A suitable topsheet 12

can be manufactured roma W f materi als such as woven
and nonwoven natis: TRGPixES s autaslaved F'a!"’é G dorH S animysgsethen allowyed to cool to rogmpr ned

t her nopl astsc iehipasmmamhmdsuamasa tefrighraledind sowil e YosbdWireiATelyst her mopl astic
filnms; 15 - porous foans; reticulated foans; reticulated thernoplastic “¥*
films; and thernoplastic.scr |mlﬁm Sui tabl e woven and nonwoven

materials can be Comh'sﬁﬁﬂes‘ﬁremﬁ:kbrﬁ“&ﬂ\bﬁﬁ%tr‘p?aﬂnusv&ﬂgngoﬁwomglcsare cot ton

fibers), synthetlcflbers e fTer i.c . such-as, pol yes
pol ypr opyl ene, 5’? ‘%F’ mmm of

natural and syh@mwtscudnsmﬂ'sﬁar sealer (Model T-‘J' llSVRCeSﬁMdﬁmbmm,sSM use

in the present v3hica, T8 mem,% bwwﬁ‘??"‘ﬁ‘“" s and
aperture for ma?'?f &' gﬁiaﬁd’gl{er ert ured [ aPe espe lally

preferred for em'fs% g’@t i3 gradugted with-marks cach, pegtimeter plqng dhe lengthpfithe;” and
yet non- absor bsample, mnmgatﬂxehottbniﬁﬂrephmee(nhld\edmdnmﬁm allow fluids to

pass back through and rewet the vvearer s_-skin: : Thus, the surface
of the formed filmthat ¥s i FaignetRrepantion t he body renains dry, t her eby

reduci ng body soil iTg Ame .ermgan RS sozdogr t Abproximaely f300 D @f WRar er .

Swtablef re d ri.b 35
(110rrpson) Q'ﬂ Bné% r@ﬁg% U@%gy“ﬂhm%ﬁPg#‘éﬁﬁm%ﬁ%
(Ml | ane, et alrﬂs}m lowspgsdi | 13, 1982; U.S. Patent 4,342,314 (Radel. et
al.), issued AugustA%yhnua&?m&dgﬁs bBalaorstaﬂcﬁﬁ:an&ﬁar(m atalmalcwa ataché&ied

July 31, 1984, 4 aj rd ri.l MBI,
Each of these pg{']%?‘lstgmgr qu‘ﬂ‘&é %F'gt’ég W@ th ﬁwﬁg%% Edéng
Particularly Mbhmcmmmmmm» smummu m@pmbfsed in

ggt (laJntS 4p21203n%|434. vd%%?}é&z&o at a&mhg&u&g & |ber g g vvm ch o

are mcorporat‘gl @FW t he
present invention is thg for descri bed in one or nore of the above
patents and marketed on sani %I ns by The Procter & Ganbl e Conpany of
G nci nnati , The agpied topside Wplecis placed bemyeen two of the Plexiglasplates. andy f 5ce
of the forned thenl the pistesdre tightened togethehiyntil the Rinpleds compleselyt sispaskied) Ther€ whaildt 0

LLSPELﬁH?So endgf rdoRARAG Bl widBPdre e g,le k%?‘%"? ’E’%@ﬁys*?‘?‘u i g

O

will flow off 1met addiionalcplates gan de "eﬂa!ﬁ PRsition; the, samples one behind Afier a2
PCT/ US96/ 0038&uspeudmgallsamples,mcbouomandtopofthe samplcs should allbelevdmthrspectto
theleglasplatesmdeachother '

The stir plateanddnsh of AMF mplaced dlrectly m:demeaﬂ: the suspended samples.

30 ThesamplesmloweredsuchthatOSunofmhsamplelssubmergedmtheAMF (The
plastic covered portion of the samples should not be submerged as fluid wnll tend to wick in
themterﬁcesoflhesealmsteadofmthmlhesample) Adjusmmmlevclthebarand
samples are made, if necessary, so that cach sample bottom is equally submerged in the

35 ThcabsorbuﬁfoamsamplesaresuspendedmtheshmdAMFtoﬂsebotﬁomofthe
plastic. Theumeelapsedwhmﬂ:eﬂmdhmghtmchsmhlcmmhnglsmorded The



-28- ¢ ; and bei ng absorbed by the absorbent structure. In a
preferred enbodi nent, surfactent—is i ncorporated into the

pol yneric materials of the forned f|In1topsheet such as is described in

U S. Patent Application Serial No. 0794, 745, "Absorbent Article Having A
Nonwoven and W096/21682 Apertured Fil m Coversheet" filed on NoPEEUS600388 1001
by Azik et al.. which is 5 I ncorporated by reference. Alternatively,
t he body surface of the topsheet can be nade hydr ophilic by
treating it with a surfactant such as is desc#?bed in the above referenced
u. S 4,950, 254, incorporated herein by reference.

In a preferred enbwtmiwighwdﬁdteélumﬁdnimkhmpbnsabpmm The biteregeneity within

filler materi al 18:@&9 t Eﬁlﬁé (0514

absor bent nenber 16 and n%ﬁd%%gﬁﬂéﬁ “ dﬂﬁm% eﬁ?es gl‘l a?f
many of which are Kho "é‘?“ﬁ“‘%ﬁ&l"ﬁ‘ﬁ%‘%ﬁ”‘éﬂ'@dn@’ RYerase Of the final vertical
airfelt (e.g., chenvielilgevalues reearded forothd sapiplep (n=2)is ukedras ﬂ%&iﬁdﬂodcmrgavﬁhw for the

recycl ed pulp), § O3fHierial, Arthe lon G e RLoteh i, Al 8 sl i DLeR UL B

sawdust, paper waddi recyc newsp
the foam material s ‘m‘g‘ﬂﬁ? si!ﬁﬂ' "Fmﬁ? pEthe weight gfthe sample), the sanagity of the matelia

sufficient at virlingheighs t o provi de i ncreased product thickness,
typically between about 1 and about 2 cm 15 In use, pad 10 can
be held in place by any support or attachmentdevice (not shown)

wel | -known for such pur mmses HoRkdfa GakimétricWickinO. | S pI aced in the uses

under gar ment or an I eQ The elo fastener such as
an adhesive. Th¥ adhesi %“8?“6’5/% 'm?y “”Wc i% megﬁ‘
in the crotch porUW@ﬁfﬂMébpanZ?mihaé lnabfmbenimﬂnbroabatamhiathulmbrasa
surface of the' backiifebn e B Hdeod, idhe ARBRIE Kl udidY W Botz¥Mallyin U/ Hfer
used in the art for ch purposes.can be us d for, the adh s|ve

herein, with pressmﬂ'@‘%ﬁ%"f‘ﬁ@é@ﬁ'@?ﬁ% 6@&*{; %e.eonmmng id (in this

Sui t abl e adhesi ves mAme)WmMmmmyhydmmﬁehhdm}mwmm

Adh testSdnipiY. RLNOWedb
manﬁfsia\é'?zred bylthe Natlonaldll W@?%%%e%’%@? W %&

Bri dgewat er, NJ. SUPTERst o weightofithesample isnsed "m“’dﬁ@cr
in U S Patent 4, QWformmdDﬁﬂng&epktaﬂedmpthmduo.ls psi (1.2

pressure-sensitive h&ﬁfo Q! :EI(@%@V e
rel ease liner in orkger to kgzgt e“ﬁgeeslve &%Mww&{%ws I'ng O .iﬁﬁs
adhering to a surf &8 yarostatic-pressyre, i the sample tg (PFESTUre; Qn
use. Bui twamphedmnrdmaymtabﬁmdﬁﬁembemn t he

above-referenced U. S. Pajgng ﬁggi, ﬂm
avai l abl e rel ease liners corr%éh%L use or su'gﬁ purposes ca %}%‘"Fﬁefedm
herein. Non-Ilimti geRoRgsnpReNst"ds MIM“’

El /O and 30 HindQubthe ai‘nohmleﬂ?rd)uhoah uf ww HRMUBE stichitélpad)withh e

Aki osi | CO ti

racoving the rel ascrriEe anm%?féimﬁ%ﬁgmwmﬁrﬁ%@sEﬁﬁg“*
panty so that t¥e aMMnWB‘M&M@ﬁmMWlm Rewet"t he
pad 10 inits

The absorbent foans of t OO O - as the upper
35 acqui sition/distri msmmmm deﬂwaodmlbequdn@drﬁy mhmnng)&nhmﬂmef

that additionally smin (% reductidtth flickiesé) proditEai if b i..a% ks e QERERAN
where the absorbent c r(e I S 9 o&honeﬁ en t e tops eet angl
backsheet to formt funne Al ”‘P‘) has becn

30 sample.

JaycosyntheﬁcnlinensedinthiSmethodis prepared by dissolving a mixture of 2.0 g

KCI, 2.0 g NapSOy, 0.35 g NHgH,PO,, 0.15 g (NHy),HPO,, 0.19 g CaCly, and 0.23 g

MgCly to 1.0 liters with distilled water. The salt mixture can be purchased from
Endovations, Reading, Pa (cat No. JA-00131-000-01).

3s The foam samples, synthetic urine and equipment used to make measurements are all

equilibrated to a temperature of 31°C. All measurements arc also performed at this




WD 96/ 21632 . ,
PCT/ US96/ 00388 : - 29-

the present 1nvention. an "upper  layer oOf a nmultr-layer absorbent core 15
a layer that is relatively closer to the body of the wearer, e.g.

the | aye t to the topsheet. The term
converselggl&%@%? a layer of a nmulti-laver absorbent cor?&ﬂﬁ’b@ég el atively

further away fromthe body of the wearer, e.g., the layer closest to the
backsheet. This | ower 5 fluid stor ag;je/ redistribution | ayer is
typically positioned within the absorbent core so as to underlie
the (upper) fl lﬁumd %&gew sition/distribution.layer and be in fluid

comuni cati on . therewi.th. This |ower redi stbution |ayer can
conprise a variety éffommlesheetlssamm@dmrlaggéalsdbstmmmhyrsmﬂms

i ncl udi ng t hos @f gkt dink!J g:?ll,ddé,qg ;qrol,gd $ 1 as
di sclosed in U S, Pa; ent fﬁﬁomﬁ‘z"g&g‘;%‘g v@ & ﬂ‘(ﬂc&%%ggﬁ
1991. U.S. Pat & 1987
(rei ssued Apri santple lsﬁm issyRbitic 3RinG #031°C for a ful’ther &.hlﬁlltePaﬂ'ha‘liamﬂeGﬁﬁleﬂ83

(Tsubaki not o_etehlole rohPeSi¥Blt ke ackIPfnce Ul a taSyrarip bR £ B0l
(Tsubai noto et ,al i.SS er 25, 1986, al e |ncor orated
by reference; “Qd's ‘gﬁ)‘?ﬂl\%gﬁgﬁﬁ ﬁﬁ%ﬁt’ﬁfﬁ%@“ﬁﬁﬂ@’*f‘r"ﬁo@ﬁ%@ &jfabr bent

gel 1 i ng mat er i o the samypile. aAnytgaugsditted with a foot hliving la@iradhrisurfice Srea 6t teast 1502 02, 597

(Roe et al), igsg | B@%Pgwﬂﬁ#:g Rezai
et al), issued Juﬁm)%:éﬁpggﬁo% |chm§?{g?|r%1 Yo 253)'?‘3?“32% é‘?e erence) ;
and absor bdft Pfeﬁg &hyssy we po Amesmedel 482, PWUP QWEr%Wsuch as
t hose di scl ose8Sokki model EG-225(Onb-SokkiRBé. . Ihpﬁﬁo 443 (Lindsay et al), issued

ril 7, 1981, U. S P o) Issued
ﬁggust 21, 1984, U@&atent iﬁﬁ%é““{“ﬂ“ﬁgf’ |'§°§ﬁ%% fo%en%‘m”afgheﬁ%
1987, U.S. PatWrifoots thy garurated foumysample is ubjected toa pressure pf 0. Pepsi Gga@a)fe; sS.
Pat ent 4, 950, 2fsammms2m:me(émbmﬁnm.&wgﬁgé\uwtmﬁhsmwﬁfﬁm

g (9)8;91 22(7) (gg;na dlﬁ%ﬂ |ssue%ld rllﬁ%s%w éh" '@gﬁ%%&nt
(Gsborn), |SSU@B‘W the samplejay llwﬂ(xb&yﬂilxmﬁmwmww July 7,

1992; U.S. Patent D. 5,149,335 (Kel | enberger et al), issued
Septenber 22, 1992;and =176, 668 . (Bernardin), issued

January 5, 1993, al Freesbsorbént icapacity mdmrqaumﬁedew mpaspririgethe ameunt of syBtietic
There is no p%&bmﬁ&'f%bkﬂhﬂhmﬁm bidfhetRQind. | ONal

relationship of th U|s|t|on/ stribution foa orrponent
and the fl #ff)d st or :BE/‘&&MPP%B‘! F’G‘ﬁ"@o%’&ﬁ\?nﬂ“‘ ibrated to 2 SRRPCRITE r?h@
mul ti-Ilayer abuwmmwr&meﬂarmbmtmmmorrponent s are in effective

fluid ~ CONNAFinGah Gaonent
is large enougt} to effectlve &W}oﬁ&m%%&?&ﬂ%ﬂ%%ﬂe armunt of

aqueous body {9 ymshet éé‘ﬁ?"é@ % gyligder havingi.}-9, !\:7{ (6.4 1) circylar
cat aneni al pammmmbfmmmﬂta ﬂnqimw“lhedlwem éﬂiﬁrﬂlltkldple is

acqui si ti ogy ﬁ%’&h@’s&rﬁnﬂ&:: @ﬂrﬂg@ﬁg; ? E S

storage/rei st rybutio corrponent WI {oﬂi‘?ﬂ e absor ben or gwlhshg‘mmm

pl ace these c & Weighing pag
configuration hﬂfhgmmhrgerthﬂthltdftﬁcﬁmphlahdﬂiﬂﬂieﬁidhbbbﬂﬂmlgfﬁﬁdﬂleemonent

conprises an y\glfg '?ﬁg a Lui d
storage/redistr %t on c%%glen +éor m oef" o‘\‘/\%)r ﬁ%&ﬁ&% unoul d be

35 under st ood Mestler NDayers refer nerely to the upper and
| ower zonem of the Aﬁerdetenmnmgthewelglnofthewetfounsample(Ww),itisplawdbetweenz

fine plastic mesh screens on top of 4 disposable paper towels. The sample is squeezed 3
times by firly rolling a plastic roller over the top screen. - The sample is then removed,
soaked in distilled water for approximately 2 minutes, and squeczed between mesh screens as
before. It is then placed between $ layers of disposable paper towels (4 on each side) and

35  pressed with 20,000 Ibs. of force in a Carver Laboratory Press. The sample is then removed
from the paper towels, dried in a Fisher convection oven at 82°C for 20 minutes. and its dry
weight recorded (Wd).



absorbent .core and are not necessarily muted to single |ayers or sheets.
Both the fluid acgdi sition/distribution zone, e.g., upper |ayer.
and the fluid storage/redi st| bution zone, e.g., WD 96/ 21682

PCT/ US96/ 00388 - 30-

| ower | ayer, weomwsemwmspri se several |ayers the reqw Si te type. rmssmwmsed
herein the term “layer" includes the terns "layers" and "l ayered".
B. Bandages and Wund Dressi ngs Absor bent foans of the
present invention are also useful in bandages-3nd dressings 5 for
wounds. These include articles ranging fimsinple bandaids to |arge

surgi cal dressings Theﬁeaahio:bmn&pga&(ﬂ&baﬁdugemgmdwz)skwtg: drp weight (Wdy
conprise a topsheet %b@‘;}é‘, f g present invention,
and a fluid .inper w%lngabacks ieet o%‘?@?nﬁlﬁ"f A‘Yé‘%‘ﬁ‘é’%‘m‘o adhesive strips

i n various shapes and siEes. b B I nvention are

particul arly good at —ab 0 ' A 0 n d
preventing or reducin coM#acfl O@W%#%Jﬁ%ﬁap&?ﬁm% ?’F‘ﬁ
are conduci ve t o8 ni ¥rthofoams age sliced dnte hlopks %M@MMWM Hg,lmu in distilled
benefits can be conksérd expréaiingdhe Aiidhrom@ rbiite nipb Hewkea tachf Wby fodin
w de variety of coblal anthetlc 0 und we
know to those sidl eﬂ“kﬁmﬁggmg} &N .ﬁw(#w{f Be '%fﬁ’gf)@ cy%}da E
Absor bent foans of mwmesﬂm@m“mmakh@mmmmmamw
dr apes. I These 4 1531,,1 Qusaqgﬁ@ﬁﬁimmrm phrafid) pﬁg%t,ﬁ,},ngl iafhcdet nfq,stmmm
surgi cal proce i ca onprise a - in layer o

absor bent nater?l(gl , W’%ﬁ?&g fﬁlg’“foam of the present invention, a fluid
| npervi ous backsheet, typ| caIIy a 1-2 m thick sheet of polyet hyI ene. The

pol yet hyl ene can Pese ¥rolita [ §50€ 1624070 ih e of BSHEESI Ve to secure
Its placenent in surgery 3@3 m of the %rﬁ?e | nyention |s
particularly easy to for Fatire chapges ¢f ) heent
integrity of such foans antuo mmmmuﬂyby%)oose material s such
as m ght 1s be fourﬂ,iug,,cs,géquﬁmmr-based absorbent structures.

The absorbent properties,a sulted to.c uring, spI attered
bl ood qui ckl y: and preverﬁ‘f‘?@”mé"s’b% reg tracking gynage gf"ﬁ @ods With, mitial static force
produci ng .a slipping hazesra5gSnal | er sizes of these |am nat es may al so be
used as w pes for bl ood and bl ood based fluids. 25 V. Test
Met hods for Pol yrrer_'i_hcesig A, Vertical WCkI n

Capabi | ity S transition temperature is taken as the maximum point of the loss tangent versus

20  temperature curve.

VL Smﬁsj&mn_@
These examples illustrate the spec:ﬂc prepamuon of collapsed HIPE foams
aecordmg thepment mventnon

s " A)  HIPE Preparation
Anhydrous calcium chloride (36.32 kg) and potassium persulfate (567 g) are
 dissolved in 378 liters of water. This provides the water phase stream to be used in a
eonunuwsprooessforfonnmgal-!lPEemuIsmn '
Toa monomer eombmatwn comprising 400 g styrene, 2900 g divinylbenzene (40%
30 divinylbenzene and 60% etbyl styrene), and 4800 g 2-ethylhexylacrylate is added 480 g of
high pumy dlglyeerol momoleaﬂe and Tinuvin 765  [bis(1,2,2,5.5-
pentamethylplpendmyl)sebmw] antioxidant (41 g).
This dlglyeerol monooleate emulsifier is prepared followmg the general procedure for
prepanngpolyglycerolestersdacnbedmvs Patent 5,387,207 (Dyer et al.) issued Feb. 7.
35 | 1995. A polyglycerol composition comprising appro:umamly 97% or greater diglvcerol and



1. Preparation of Artificial Menstrual Fluid Artificjal
Meustrual Fluid (AMF) is prepared by conbini ng equal volunes of gastric

mucin solution a I or
Scientific, American 30 Bi onedi cal, Bath, OH). The gastric nucn
solution_is prepared by conbinng the foI | owi ng In_the proportion
and ordewob‘ﬁ&?ﬂg ' - 450 nL of aqueous so&CHWVE rogen
phosphate (.138 wt.% solution containing sodi um chl ori de (0.85
wt.% adjusted to pH 7.20. 1; - 7.5 L potassi um hydr oxi de
aqueous sol ution. 35 - 314g §§er| i zed gastric nucin (ICN

Bi onedi cal Inc., Ceveland, OH); hated 2.5 . - WD 96/ 21682

PCT/ US96/ 0038 83% or less tnglycerol (Solvay Performance Chemicals; Greenwnch Conn) is esterified with - 31-
hours to Conplﬁﬁpaclddm@awd&ﬂoﬁﬁﬁsmbﬁcomﬁﬁiﬁbapﬂ' wll%msusmblwz\ed to

cool to less t o .%
aqueous IaCtIC&gglg lS u?lG‘fl an(?ll/o other fatty acids (Enm@l-%} /Sl'?cgﬁ R idved at
12PC for 15 mmghémopf@rasammmmawammmabmzzfsmmmmw This
m xture shaol dofbﬁedhﬁﬁéaﬂ%mn,aﬂﬁoféﬂ bH.ﬁLug Citadihlly linkredsit}? ¥acuum, with

2. 54
width strps atBpauss P@Fﬁl’%ﬁg‘“"m o5 % Smsﬁ and CUt I géff?ﬁ%ﬁat e?inal

to be tested. lme@MMIﬁdmmImabmmhmuwp fusldramnﬁbth
0g; sides usi dud owd OMSA ol inecfPin erck%§ koo RPN

Sant a nj c ce rretr h bot om of, the
nat eri al Stl’l go %@Mﬂ%@gﬁ"& "“Pg“y é“‘{}%?‘ dﬁl’ﬁ tp yields

gr aduat ed i t Hiistilation cfractions chighi neﬂlzlycabloqum e’l’;gtcﬂ ed‘ndmhs for the finalsanpl e,
starting at tf&uﬁﬂkﬁﬁ&b%a?&@rﬂ&%ﬁli% a %ﬂm&% béult $1-S64HIRbRI,

3. EutttP e AVE 1S stiTred nut es at
22[err] C Appﬂ'lﬁgi"r'rb’{f‘é'f’??"\‘sml mawm?faﬂ?‘étlé Copnd & residsr ed
into a 500 nlL tengerapst aflabmrl@om st:sﬁlanfﬁidmﬂ idgis in digiyeerol r handesters are

magneti cal |y %Bmi,% fig's e jon | tdmm..éd L%&gﬁﬁ&?ﬁmﬂ:

30.5 cmcylindri es two attac
E)I ates (ZSPécmcﬂmU' 'ﬂ?“"?ﬁ&@ﬁﬁ WH’@W'S 'bel ng

adj ustable) i §0Wmlynbcbmm1md3f/o esire. ARernmixingahd @actianpradicyiel y be
emh%?eﬁ

enough space. tt?g{"v"“eng‘q‘ﬁ "'1'5'3"‘ %sﬁﬁfiﬁ?"e‘s‘pg”w Rt ol ok 3pfhe A1 1 OV
cylindrical b&m | t‘WEOSHﬁWFF@w@Y“M?mI es to be
t est ed. Sepamuestmmsofﬂ:e oil phase (25°C) and water phase (65°—70°C) are fed to a

20  dynamic mixing apparatus. Thorough mixing of the combined streams in the dynamic mixing
apparatus is achieved by means of a pin impeller. At this scale of operation, an appropriate
pmxmpellercompnsesacylmdncalshaﬁofabmtnGcmmlenglhmthadxameterofabout
1.9 cm. ﬂleshaﬁholds4mwsofpms,2rowshavmgl7pmsand2rowshavmgl6pms,
mhhavmgadlmofoscme:mdmgoumrdlyﬁnmthecentralmsoftheshaﬁtoa

25 length of 1.6 cm. Mpmunpellersmuntedmacyhndmzlsleevewhlchfomsthc
dynamic mixing apparatus, andthepmshaveaclwanceof08mﬁ'omthewallsofthe
cylindrical sleeve.

Aspualstaﬂcmlxcnsmounteddownsnwnﬁunﬂxedynanucmmgappamtusto
pmvidebadcpmsuremthedynumcmmandmpmwdempmedmcmpmatmnof

30 cmnponcntsmmmeemulaonthatlsevénﬁxallyfomwd'Suchasﬁﬁcnﬁxeris 14 inches
(356cm)longw|tha05mch(l3cm)outsxdednnmr The static mixer is a TAH
IndustnesMode!O70-821 modnﬁedbycuttmgoﬂ‘24mches(61m)

'l'heeombmedmlxmgappamusset-uplsﬁlledmﬂlodphasemdmrphaseata
rauoonpartswaterlaolpartod T'hcdyna:mcnumngapparam:lsvemedmallowmrto

s wcapewhxleﬁlhngtheapparatuscompletely 'l'heflowrawsdunngﬁllmgare378glsecml
phaseand?SGedmwaterphase '

Oneetheapparam"etoupnsﬁUed,agtanomsbegunmthedmnucmmer with the



4. / « Test Procedure The seal ed top side of the sanple is
pl aced between two of the—Plexi-gl as pl ates, and then the plates are
ti‘ghtened together until the sanple is conpletely suspended. There shoul d
25 be enough room along the width ofthe plates to fit 2-3 sanples w thout

t he sanpl es twookrisse | f not, additional ¥pl ates can BEI/US6Q0IBH
position the sanples one behind the other. After suspendi ng al l
sanpl es, the bottom and top of the sanples should all be level with respect
to the Plexiglas plates and each ot he#é- The stir

pl ate and dish of AMF is placed direedy underneath the suspended sanpl es.
30 The sanpl es arimpellerntemniog ati00 RPM: Jthe 60w rasanf the vatee phascis thew steadily inbreased to d

Ibg ; Bg meAlr\/ged(ThgIS pate of 4.1 ll%lﬁ&idé%uﬁﬂ oa%fmt.tsmc Qﬁdﬁn{'ﬁle A ﬁﬁm&hp@wﬁt
seal instead of wtﬁgﬁ%‘é’% P RefIox KM?MtWW"FWéﬁ i‘"ﬁfﬁ‘m‘

sanpl es are nade, isatiombesanthis pomt isi2si Gd kRa)s T rsulixot HIPE lias a eateatorojl ratio of

subnerged in thg pou so.1 AMF. 35 The absorbent foam sanpl es
are suspended in the stirred AVF to the bottom of the pl astic. The
time el apsed when the fiByi d PelirfidiizationA PE) 1 cm marking is recorded.

The WO 96/ 21682 | -
PCT/ US96/ 00388 The I-IIPEﬁ'omthestancnnxcnscollectedmammdpolypropylenemb 17g|2(43

average height of tcminfdiameter andJi in.(H0'ermichigh; withaoneentrig insastmasiz of Galeon plasticcThe
het ﬁr ogenlel ty wi tglnﬁen is 5 in. (12, %wmm.@wmawswambﬁ%ﬁakew dridi d
Wi no cl ear adi.n e cked hei S
taken as the va ue'ﬁ 7%8'9?':37 'R“&‘BMTQ'Z“Z'H@W ?'hse“fﬁﬂ’gl Eﬂ'ﬁgmd
wi cki ng val ues rec@%@erUGMMWIM#RWMMS the verti cal

wi cking value for the e, er| aI : At the concl usi on of the

nmeasur enent, the sanpl eq)s S eeT-of % pi eces and wei ghed
to obtain (after subtradheamﬂﬂ?ﬂlfanvnrgbﬁ%aﬁﬂmbarﬂb@:ﬂdn&mmmh&t@sm

tat]qemrrat eriel 'g “féq’wmwwﬁ&avm C chl ng W
st

an absor bency t aboih 32-4% Himes (323§ X the weight of polymesized mogomers| bB?'%t“?“H“ﬁhr?

by 7.5 in absor bentshdm Cawatilade i ifth smad wiidNdre 04S isches (038 cm) ih ithicknés®.n
of time. In this g‘ & QE| Q?E

hol der suspende Pgom an’%ct ro ag%'é'% supqugépéd%
cont ai ni ng the t estvaquumy; which; gradupliysreduces the "5

connected to a fl UItiihei mrwm&tmm}mﬁmmheam%bmlwm td%&hen
15 test sampl ey | ot 0Sn o Rhardr phdiSoers 60 ME U bl 8bec 18 o iLaRa S 2

poi nt source and the
series of 3 porous nip rolls equlpped wnth vacuum to a water plmsc content of about 4X. The

CaClj content of thefoamns below 2%. _
Thel-lIPEfoa:nlsthendnedmalrforabout lGhours Suchdfylnzreducesme
mo:sturecontenttoaboutat-lo%bywmghtofpolymenzedmmw

HIPE foams are prepared .using various pour temperatures, cure times and
wmperamru.wmrtood(WO)rams andunpellerm:xerspeeds These foams and their
properhuareshowanableslandeelaw

Example | Pour | Mixer | W:0 | CureTemp | Cure | Hole
| Temp | Speed | Raio | (°C) Time | Size
1 co | @w | Grs) | () |
22 | 65 | so0 | as1 ] 650 16 | 1s
2b | 74 | 800 50:1 65° | 16 13.8

2 | e | s00 | so1 65° 16 | 117



I ncrease in weight of the sanple is used as a neasure of fluid uptake////
versus tinme. The test proceeds for 3900 seconds. During the test, \
the sanple 1S constrai ned under 0. I8 psl (1.2 RPa) Pressure oy a
conformabl e water-filled plastic bag covered by a netal weight. This

conf or em provides a hydrosatic pressure to the sample to aow the
grpeichl g FcHfiaiu

pressure the sanple to remain relatively con t he
entire sanpl e area. "Initial Uptake" is defined as the

wei ght of AMF absorbed by the system.mtter 3900 . seconds. "Rewet'’

i s subsequently asured on the absorbent negber or catamenial pad to

find out the amjunt ,gf flui - 3e55 gpgat eggoy bljot tlgd ir tlhe
struc~trpad wt 24 _ psT_(t Pg) until
the core will gi . )f SEY 828 |ipa ai t ake" is
cal cul ated as tHe digffer t wae | nis.i al Upgeke" Jand i R wp& .

C. Resi ace to COnpressron. Derrectron (Rrcor —Rest ance to

conpression deflection can be quantified by measuring the anmount of
strain (%reduction in thickness) produced in a foam sanple which has been

saturated with synthetic urine, after a confining pressure of 0.74
psi (5.1 kPa) has been applied to the 30 sarrpl e.

Jayco synthetic urine _|"'t i's gethod i repar ed by dissolving a

m xture of 2.0 g - 'r‘_ : HAH2PO4, 0.15 g

(NH4) 2HPO4, 0.19 g Cafl2 an 2 Ofiters with
distilled water. The ,al Fm"xtu e%gan e pxx%as d flt}%ﬁl .
Endovati ons, Readi ng, ‘The

f oam sanpl es, synteicjuring and]eq.,pmgnt }isj%i tq nmakg yreasjurements are all
equilibrated to a tVnperature o a - al so perforned
at this WO 962165tk ) 501 | 557% 46.0

-33-
—saturated to its free
af Sdthetc urine. After

ci r.;gql ar urface

" 50:1

PCT/ US96/ 00388 T |
t enperat ure. -

absorbent capacity by}
3 mnutes, :a cylinde
area is cut out .of thp satgrate Wt n Sngrp circul ar die.
The cylindrical  5Sl—satiple % ntheri A% ind at 3 1Cfor a
further 6 m nut éS The sarrple is then ‘ removed fromthe synthetic

urine dlspi nile, b de a bl e

for rre?;url ng t e sa #&Qgggééﬁwﬁﬁﬁg%%ﬁy%?ggmpressure of
0.08 psi (%Hogde saft) mﬁeﬁamrdamwaev%mwmwebﬂwwwm a foot
having a Cickdidihgio the preetcinveition. Fhe Fanm il IdbeledRInwashed” is the Wfiwah&?) and

To " Ex fﬁ“ﬁaﬁ#" Q{AE%‘% i ﬁﬂ%wés*'ﬂ”ﬂé‘éw%f%wwbwﬁﬁ” AR tham Yy
or an qu_ ed "Washed" is EfomnofExmnplethhathasbeenmhedtoremove the salt
10 and rehydropbxlmd with PEGOSPERSE 200 ML. The columns relatmg to "Wicking Rate”
showthetumrequuedtownckaﬂ:emdmwdhenghts The columns relating to
"Capacity" show the amount of AMF wicked to that height after a period of 18 hours:

Height Unwashed (min) | =~ Washed Unwashed (g/g) Washed
o) | i R W B (&/g)
1 83 5. 53.0 459
2 153 | 12 415 50.5
3 255 | 35 45.7 486
4 405 65 40,0 422
5 R T 403 445




Sokki model EG 225 (Ono- Sokki Co., Ltd.; Japan). After 2
to 3 mn., the expanded—ttickness (Xl) is recorded. A force is then applied
to the foot so that -the saturated foam sanple is subjected to a
pressure of 0.74 psi (5.1 kPa) for 15 minutes. At the end of this
time.die aulMO%62183ed to neasure the final sanple thi cknes®CHUSIEHIIEB, D)
Fromthe initial and final thickness nmeasurments, the percent strain

i nduced can be cal cul ated for the. §_arrp| e as fol |l ows:

[ (X1-X2)/ X ]xl QO . % reduction in thickness. D. Free
Absrbent Caity Free apgor bent_capaqi ty e quantrtre

by neasuring the aﬂLem-%l—j-y-n-t-he'Lzu" ' Qi e ta—fodddt
sanpl e whi ch has begn saturdted wth s'yHt heti c uring. 20.3 395he

f oam sanpl es and sy1the§|c rine are equilrbrated tq a tggReratyre of.
31[err]C. bbmf-eﬂijﬁe—a-ﬁ-e-pe#f- . s ' e .227

A foam sanple sheet]is 8atufated.-to its ¥free absorbdnt capécit
in a bath D s%nthtlc urlne Afft er 3 . m nut ds, aeglindr havigga
1.0 in2 (65 CITQ) crrecurar—qr-roaces — St Tt e -
saturated sheet with_a Bharg circular di|e _The cvliddrica®0sanplle jg 0420
soaked in synthtic pring at [31[err]C forfl a further J minugjgs. THe sanppe is
t hen renoved from tHe SymtietTT ar e anmd TS praced arr d orgrta

bal ance. Any bal ance fitted with a wei ghing pan havi ng an area
larger than that of tTubleSabpleahcwRdhaticiniova of e Elidilin Eloriaé salt spelis ipdhewicking | €SS
can be e '0&0.9 Exal%cﬁlﬁ)f sych bal ances are the Mettler PM 480
and Mettler PC 4 ‘rument Corp; Hightitown NJ). 30
After deternining theTahblﬁm&qquﬂmtﬂﬁmlﬁmn(Wmmﬁﬁmwmml

bet ween 2 5 wctﬁmaumsm:cmmmrm 0N tvﬂaw@ffmﬂn% owlﬁsmaer

ol Ter over i e EOBEARA Rmring o e e v, T g e gty

distilled water mmm&mwﬁwaummm@qmmbmmcm

screens as eE*Wished” 35 the) $IPI Faim G ERBIPIER thd? hhsD6&] Washild 16 ko ab! e
paper towels (4 on I de th 20.000 I bs. of force in
a Carver Labor at&ﬁ%?%&"@%lpgapggﬁﬁ%mved fiomthe
paper towel S1o dried in a Fisher convect.,. £ 49 at 82[err]C for 20 m nutes.

and its dry
PCT/ US96/ 00388

wei ght _recorded ( , WO 96/ 21682
“Initial Uptake (2/) R:tamedUptake ®38)
The free absorbent lis the wet. ht

wei ght (W) _ .- ghe dryjgwer g = 36%
I (W W) WALJ Washed E - Chugyc Vecpant cal lg‘Wial yS| S T DVigey,

% Retained/Bndtial

‘Table 4 above shows that the presence calcium chloride in the foam inhibits the
HGW, relative to the same foam that has been washed and rehydrophilized.

15 HIPE foams are prepared according to the procedure of Example I. The HIPEs are
poured at 74°C and 300 RPM and cured at- 82°C for 2 hours. Differences in water to oil
(WO)rauoandconespondmgdnﬂ'erencsmpropemesareshowanables

le 5. Foam Capacity and Str W0
Example | WO | RTCD " FAC
| Raio | % e
32 | 300 | s1% 298
3b 40:1 25% | 304
3 a0:1 12.0% 39.6




DVA is used to detennine the Tgs of polyners including polynmeric foans.. -
Sanpl es 5 of the foans are sliced into blocks 3-S nun in thickiess and

washed 3-4 tirnmes in distilled wat er, expressing the flTuid through
roll er nips between each washing. The resulting foam bl ocks are

al I oned t o0 air. Toe 4ried foamslices are cored t | cylinders
25 m amqj")éf‘hgdiameter. These cylinders are anal yzed gg*wgh&uaﬁeonetrics
RSA-11 dynam c¢ nechani cal ‘anal yzer set in conpression node using
parallel plates 25 nmin diameter. |nstrungnt 10 par anmeters used were
as follows: ' “Terperafure step fiomca. 85Cto 40C in
steps of 2.5C : . SO0AK gntervars Uerween‘lenpeldLUI changes
of 125-160 seconds _3d 30k o) <1 39i2% ool ar 432100tk 1. 000
(usually 0.7% 15 o Frequency set at 1.0 dns/cond

Aut ot ensi on set Examplei4a Prep £Bj ppg ¢ force node with initial

static force I ' & . nS|t|on
tenperature is taken as tﬁe maX| mum p§? i 8?’"?”%“7 oglpé;andnkgceéhn@"sv €us 20
t enper at ur e cur§eaeral process described/in Example only modifigatignsageded to obtain the

These exanpl es m&wmamwﬁmmwww&%@aa%&ﬁ oans

according the p&ﬁg@tma&ﬁthfmof#%l?omm e 1. Prepar ation of Foam

froma H PE Anhydr ous
cal cium chl ori dg persul fate (567 g) are

di ssol ved i n 37applea, 4218 X g SR e CreRh MIBMbEkAt er phase streamto
be used in a Apeamflpnl;rmuin munmamlmﬁtw aﬁwﬂﬁmpl& 30 amiitfhemp

To a m)noner qggﬁ @ﬂnm; ene
(40%X. [vin enzne an éﬁgt‘:ﬁ ?B&’{ rene’i gn%mj%'b&y Elf&?

2- et hyt hexyacl yTha&@wF TIoF lave |atq;ndmmgogscero|

nmonool eat 10 artgckshekt iiid\thlapertu%ﬂiﬁlm tdphhe&((ﬁwﬂas?bﬁl-WEAVE) Optionally, a nonwoven

G ol ycer o phﬁﬁéﬂ%{% é‘*ﬁf t?%g? fegfﬁ% o el i, et e

for e 0T ° .
5,387, 207 (Dyer t S ko ' J Keb. 7. o 3 15 poI ygI ycerol
. . A s lie I ASs. ASAVE - s & S2e81 PALTOLIS LSR8 A FSE r dl gl ycer Ol and

Apieceofpolymeﬁcfomabepxdingmanyof!ixampluza.2b,2c,or2discutinto

15 astriphavingawidthof64malengthof10mandathiclmusofol9cm(volmne==l2

- cc). AsecondpweeofpolymencfoamaceordmgtoExmplu le or 1f is cut into a strip

havmgawndthof64un,alengﬂﬁofl9cm,andathlckneuof0l9cm(volum323cc) The

pieces are assembled as described in Example 5 into a catamenial pad with the upper layer

(adjacent to the topsheet) being the smaller of the two pieces of foam. Preferably the two

20 - foam pieces are lightly bonded together with any suitable bonding adhesive applied in specific
points to maintain contact between the pieces without restricting fluid flow.

A catamenial pad having an absorbent core comprising three absorbent foams of the
present invention and a filler material between the foam absorbent core and the backsheet is
25  prepared as follows. A picce of polymeric foam according to any of Examples 2a, 2b, 2¢. or
2d |scutmtoastnpwh1chw1ﬂbeﬂwupperlayer(a@mﬂwmpsheet)oftheabsorbm
core. Aseoondp:eecofpolynmmfounacwrdmgmlixamplw le or If is cut into a strip
that will be the middle layer of the absorbcnt core. A third piece of polymeric foam
according to Example 4 .is cut into a strip that will be the barrier layer (adjacent the filler
30  material, which is optionally airfelt) of the absorbent core. This barrier layer will have a
number average cell size of from about 15 to about 50 um and a number average hole size of

from about 4 1o about 9 um.
Forath:ckproduct,thcﬁllermatenal(eg anrfelt)lslocatedbetwecntheabsorbent
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3% or less tiglycerol (Solvav Performance Chem cals, G eenwich. Conn) is
esterified with fatty acids having a fattv acid CO%OSI tion
conpri sing X968 ately 71% C18: 1, 4% Cl8:2. 9% & 16: 0,

and 11% other fitty acids (Enmersol-233LL: Enmery/Henkel) in a
wei ght ratio of 62: 38 sing sodi um hydroxi de as a catal yst at about 225C
under conditions of mechani cal agi tafion, ni trogen spar gg, and

gradual Iy increasi W th subsequent pk ric.a
neutralization, %gﬂfgg‘f’ ackshect  Jip piepsscare asembled oy ﬂﬁ@“‘?@ tcsh'éto a

| evel of unreact echqnehx;gbgdcePﬁfemblyTﬁieﬂpal fohmy (piseas| are digialy boaded!t togethep withl sy | S
first fractionally; b9 S balve {nu‘g@?-

nol ecul ar stills coanect egsl n seripks togéﬁgg?‘e t he %&&% evels o eces

~unreacted pol ygl yE’@l“’H ﬂ'& aC| ds ‘and then, redistill ed t hrough the
stills to yield 10 dlstlllatlonfractlons h|gh|n dlglycerol
nonoesters. T¥pi Esamplec Catampmal Pad i R 2 bsorbent Gelling Matehiglt | on pass
are a feed rate of about 15 | b/ hr 'a degusser vacuum of about 21-26

i crons, a bel pieseaf polumeric foast aceqsding to@ny of Examples?3, 2b,29. ep24 is cut into

aegpéer%turel ?)f abﬂh?pﬂﬂﬁ@aﬁﬁﬂoﬁ‘&ﬁ.ldc}dﬁhofwmandimmﬂdﬁ(vﬂhﬁ&* 12
(o} sti atiop,frget 1N di t
ﬁgfs%&m ST bgg%%&f'gofr&qu ﬁ%ﬁﬁ%wflcaﬁemﬁwd

conbi ned, y|eId|ng a reactron pr

rm ne ercri
chr omat ogr aphy) — matesial or sbsorbrnt gelling MWE@%’}) nmonool eat e,

27% ot her di gl ycerol m)noest ers, 20% pol ygl ycerol s, and 3% ot her

pol ygl ycerol a6t cEzsampl¥fa BandsperHavitpcFoas Goinpspentpr oduct i s allowed to
settle overnight. The super nat ant is'withdrawn and used in the oil phase as
t he ermul sifi erwlmw&wp@n berins into 2 Piees 29 cm squarecing O:2cem due
is discarded.) thick This .mffose R pétnedblebaRisheeP NS Rving 3 GidRNd

wat er phase (65-70 re f am ar at at USid
Thor ough ni xi ng o?’{zﬁ@lﬂ%‘rﬁi ﬁ“r"é’é’ﬁﬁ" ‘ﬁe*&ﬁ?ﬁﬁf‘@ﬁﬁ??ﬁﬁp&
apparatus i s achi mwywmmmmmmmmmm:mmmfaw
operation, anjgpp a%ﬂmﬂy,aﬁuxd%dnﬂﬁﬁihkﬁ&ucﬁ%ﬁﬂ-m\m dr ¥ nbeiRetvirC@h be

shaft of about 21, 6 wi'th a di aneter of about 1.9 cm The
shaft holds 4 romg%w °??gf°GWs having 17 pins and 2 rows having 16

pi ns, each haV| ng a d| ameter of 0.5 cmextending outwardly firn the
central axis of tExampielO Surgical DraperHaving Foam Gomgonent.6 cm The p| n ||’Tpe| ler is

nmounted in a cylindric s| eeve which forns th nam c m xin
apparatus, and the pi ng")h of Freample 2 GF“PF@“"HP‘PPM ﬁ@'wgﬂ"o‘?
cylindrical sl|eevthick. This piece of foam is attaéhed oo & ahtsqmﬂtﬁdmmlﬂemﬂkmgmy
downst ream fr gy t Batly AiHiGe, Ml le

iP5t the can be
pressure in the dynam c m xer and tq provide inproved, incorporaticon o 30
conponents into tFRé""é'rﬂ?P?l"&H‘dt%“n“g STIEasE RARETSY as tg prowide forsfability napplication {9 y o

is 14 inches a partiquliy afea ofnih@seg With a 0.5 inch (1.3 cm outside
di aneter. The static m xer |s a TAH ' | ndustries Mdel 070-821,
modi fied by cutti Pgans d o e “ The conbi ned

ni xi ng apparatus set-up s ase and water phase at a

ratio of 2 parts mmammmmhzmmmmmmammuduzm

vented to all Wq”gf II QBF‘ER“J
conpl etely. Tngf I 6mv§/ ra &?UI‘I ngm%mﬁl ng re ?%‘gsﬁ sec ol éwmmhase

and 7.56 cc/see ;S‘hﬁ%%“ﬁ Once the apparatus set-up is
filled, agitation is begun in the dynamc mxer. with the
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i npel | er turning at 800 RPM -The fTow rate of The veter phase 7s then =~
steadily increased to a rate of 44.1 cc/sec in a tine period of

about 30 wgees: the oil phase flowrate is reduced to peymusosnosss- 25 9/ sec
over a tine period of about 1 mn. The back pressure created by the dynam c

and static mxers at this point is 2 psi (14 kPa). The resultant
H PE has a water-to-oil ratio of S5 _gbout 50:1. B)
Pol yneri zationCurin. of H PE The H PE fromthe statlc

m xer i s col |wWaits jg:ound pol ypropyl ene tub. 17 in. (43 I n
di anet er and .S N th.a cong C ,i.NS con
plastic. The ! A K';E "E%P'?@‘%W‘ﬂ“ch 'ifapf r?}- a"sr?ﬂ?ﬁ'gaﬁg?%f‘n'?qdﬁgm{)g?gé and
4.75 in (12 cﬂwds; saidi pelpmenicaifoans smatesjal amhpnsmgoa hydrophili&, flexibl¢,1 foridnic m)
high. The Hi Rig gﬁﬁ){e%ﬂh Qﬁu&msof%ercbﬁmteu fl&”&}ﬁ?dci&awﬁndmﬁt the foam

65[err] C for to cure and provi de yneric H PE foam
(@) Foam WAEHFH d Dewat er i ng : . The cured H PE fown is
renoved firomt heA): althe ability t6 evdck atnﬁmtllmnptmmmlﬂa(Mswdmdly to a height of wat er

B i iator) *ﬁ‘h“ﬂg“wsﬁ’ {’ by B, Widnes, L't "¢ bolyier i zed
mononers. The fo&)n i & Capl rface ared in “%Eﬁ“&e t°§ 8(99?9 rﬁg bl ade
into sheets which ar @r&cﬁﬂyumaso(oot@a 030) miost preferdblye from 0.014 to abodhese

sheets are then subj qeéRdm2RccONPression in a series of 2 porous nip rols
equi pped with vécuurﬁ whi ch gradual |y reduces the resjidual water

phase content of ®he ¥Tssistancs taisgmpression deflection of frem 5(t9d5%, ipeetigably fomb t he
pol yneri zed nononer s.10Mo 63%S mpst Weribl}eﬁ'ﬁheﬁ o 60% twhel measitéd under a

resaturated with a 1% ﬁﬁ]l HE f elglgﬁg Water at 60aC and
are squeezed in o é&&u&ofp Lé)og?;;&:s ni p & equi pped with
ny.

vacuumto a wat erD)phést“@bmmcwm CaCl[err] content

of the foamis bd&)owIlessthan 2%, preferably less than 0./5%%, HsﬁEalfIQdm*E_shkoen dried in
air for about 16 hours. Such drying reduces the - m)i sture cont ent

to about 4-10 %by vvmght of polynerized materi.al. le 2:
Preparation of 2Foankheg mmtmbo Claim 2 characterized mthtmdfmmwée dhfar e

USIt ng ;/arl ous myﬁm«a&mw Imwdofabou:sﬁ? &Qﬁ?ﬁﬁbrﬁin\lmﬁﬁ .
wat er 0 ol ese oans an eir
75 R Sai R Lok AF R fGgse SBCS%.

properties are
Table 1: Hole Sizes vs. Pour Tenperature Exarrpl e

Pour 3. The fodmXRateiICOf aryU6fCCIRR] to 2CeHiatacteriz® i that it has a
number average cell size of from 30 to 130, preferably from 35 to 60, um and 2
number average hole size of from 8 to 30, preferably from 10 to 20, pm.

4, The foam material of Claims 1 to 3 characterized in that it has a dry basis
density of from 0.014 to 0.024 g/cc.

5. A catamenial pad especially suitable for absorbing menstrual fluids, said pad
' comprising;

I)  afluid pervious topsheet;

I)  abacksheet; and

II) an absorbent core positioned between said topsheet and said
backsheet and the fluid discharge region of the wearer of the pad, said absorbent core
characterized in that it comprises an absorbent member made from the foam material
of any of Claims 1 to 5.

0N E



T-errp © "+ Speed Rati o ([err]C - Ti me Si ze
([err] Q) (rpm - . _ ~ (hrs) (p)
2a 65 800 45: 1 65[err] 1

_ 6 11.8
2b 74[ err] 800 50: 1 65[ err] 16 13.8
2¢ cWpIsR1682 300 50: 1 65[err] . PET/USI6/00388 1 1 7
WD 96/ 21682 :
PCT/ US96/ 00388 o -37-
2d 65 800 ' 2e42- ~  82[err] 800
50:1 - 82[ er rg 2 17.4 ) ) A 82[err]
800 45- 1 .82[ ethe| pad of Claim 5 characterized 4in that said absorbent core further
Tabl e 2. Foam Capagonipriseswifluid acyuisitiondayéy Srwedn said topsheet and said absorbent member.
Exanpl e WO RTCD FAC
| a 45: 1 32.3% . 44.7 . . _ _1Ib
50: 1 55. 7[ ef-r] The pad gfClpim 5 characterized in that said absorbent member comprises an
50: 10 57. 0% upger foam iiyer having a capillary suction specific surface area fiofh 0.014 to 0.025: 1
gg 302 B 49.13 7c€ and a lower foam layer having a capillarylsfxctko% specific ilg:fafe Qr%‘a%igher
54. 5% ~ 43then thatyof said upper foam layetandtin the range of fromc. 02010026 mYed. cal
wi cking rate and capacity of residual calcium chloride salt in the
foamrelative to agwashgd fgam.sa dt ha. has been. rehvdrophi l.i zed
according to the presen "lﬁfgeqrﬁ%ﬁpg M%ﬁﬁ %‘4%@@ mTWRﬁéé‘n’é‘d"‘ppﬂ
t he unwashed aqqeisitipy/distribution acqmponens  @ndit whereing snids jabisegbent acare u further

chloride salt. Thecdngitiiessafower fluid stbraftedisiribider eompdnent [ bl Roniniiitafién
Exanpl e 2b t hat has.t een washed to [ernve t he, salt % and rehé/dai o&}al i zed
with PEGOSPERSE 20t 5aid-4pRer sompanent and compnsing 'lbW Pt g ling matenal, said fower
component preferably comprising absorbent gelling material laminated between two
 tissuc layers.

9. An absorbent article selected from the group consisting of tampons,
bandages, wound dressing and surgical drapes characterized in that it comprises the
foam material of any of Claims 1 t0 4.

10. A process for the preparation of an absorbent polymeric foam material capable
of absorbing blood and blood-based fluids, characterized in that it comprises
the steps of: o ' C

A) forming a water-in-oil emulsion under from:
1) anoil phase oomprisingf
" a) from 85 to 98%, preferably from 90 to 97%, by weight of a

monomer component capable of forming a copolymer having a

Tg of 50°C or lower, preferably from 15° to 30°C, the

monomer componetit comprising:

i)  from 45 to 70% by weight of at least one substantially
water-insoluble monofunctional monomer capable of
forming an atactic amorphous polymer having a Tg of
35°C or lower;

i) from 10 to 40% by weight of at least one substantially
water-insoluble monofunctional comonomer capable of
imparting toughness about equivalent to that provided
by styrene;

N O



show the tine required to wck AVF to the indicatd heights. The Col ums

relating to "Capacity" show the anount of AMF wi cked to that hegt
after a perrod of 18 hours: rablr e 3: Wcldna Rate and
Capacitv at Euilibi um Hei ght W cki ng
Rat e .: Capacity ' washed
(mm) WO 96/1683c 4 Unwashed (g/ g) Washed " Hissannstd’ (cm
(rnin) -(g 1 8.3

.5 53.0 © 45.9 2 15. 3
1.2 41.5 50.5 -43- 3 25.5
3.5 45.7 . 48. 6 ) 4 40.5
6.5 40.0 . i) from3 tp 25% by weight of a first spbstantially water- gg
13 40. 3 _ inschébl® polyfunctiondOcidedlinkting 2agent selected

PCT/ US96/ 00388 th £ Beq

6 120 gom e group conénétu? of diviny nzienezf2 4

7 tnvmylbenzenes divinylfolyenes,  divinylxylenesg o

g S d;ylnylpgphtha_!qne; - 19.1 divinylalkylbenzené¥2. 7

10 - _ 0.8 dmnylphenanthrenes, zll g divinylbiphenyR; 4 11
0.0 0. 4 divinyxdipgenylmemma; ' divinylbenzyls,

0.0 0.0 divinyi eﬁeﬁbove s hovdivihyidiphénglsuifidés, of t he

cal cium chl oride salt speeds up t ve ly
af fecting capacity.. T@ éhi% -’ﬂ%ﬁ@#‘f e%&@ﬂ%?‘?zona‘?
Gravimetric Wcking (HGW of resumrestbem&andcu umchloride salt in the

foamrelative to a washed foa;v{saﬁraheo b ats% 8§ ofa seédhhygiibstﬂ*ﬁallyzed
according to the present inven

ion.. The. f am S I wa
t he unwashed HI PE foam of Exanpl ewﬁ‘ﬁrm fnl %@%@%\o Ar@%‘"%n g% ori de
salt. The foam sanpl e | abel estlectedshont’ thtmcms ofirpobyfunctiensh| e 2b

t hat has been washed to renove h
PEGOSPERSE 200 M.:: acrylhte€ niethdorybitél, h@HliMides) théthathylandtds]
and mixtures thereof. and

b) from 2 to 15%, 3 to 10%, by weight of an emulsifier
component wh:ch is soluble in the oil ‘phase and which is
suitable for formmg a stable water-in-oil emulsion, the

~ emulsion component comprising: (i) a primary emulsifier
having at least 40% by welght emulsifying components
selected from dnglycerol monoesters of linear unsaturated
. C16-C22 fatty acids, diglycerol monoesters of branched Cj¢-
C24 fatty aclds, dlglyoerol monoahphatlc ethers of branched
C16-C24 alcohols, dxglycerol ‘monoaliphatic ethers of linear
unsamrated C16-C22 alcohols, diglycerol monoaliphatic
ethers of linear saturated Cj3-Ci4 alcohols, sorbitan
monoesters of lmear unsaturated C16-C27 fatty acids, sorbitan
monoesters of branched C;6-C24 fatty acids, and mixtures
thereof or (u) u combination of a primary emulsifier having at
least about 2_0%_ by weight of said emulsifying components and
a secondary emulsifier in a weight ratio of primary to
secondary emulsifier of from about 50:1 to about 1:4, said
secondary emulsifier being selected from the group consisting
"of long chain Cj2-Cpp dialiphatic, short chain Cj-Cs
dialiphatic quatemary ammonium salts, long chain Cy2-C22
dxalkoyl(alkenoyl)-z-hydroxyethyl short chain C;-C4
dialiphatic quaterary ammonium salts, long chain C12-C22

Ty




1.0 T - Tabl e 4: HGW Foam Sanpl e
Initial Uptake (g/g) Retained Uptake-(g/g) % Retained/Initial

Upt ake Unwashed 14 12

86% Washed ' 24 19

79% W0 962183bl e 4 above shows that the presence cal RCGIHSEHIINE de in
the foaminhibits the HOW relative to the sawm foam that has been
washed and rehydrophilized. Exanpl e 3. Prepartion of Foans from H PEs
15 H PE foans are prepared accordi ngi4to t he procedure of Exanple
1. mhe H PEs are poured at 74[err]C and 800 RPM and cured at 82[err]C

for 2 hours. Difference in water dialipbitic imidazoliniunm)quaterriary ameonivmm salsoskirhg
differences in properties are shagginlc.€3tliphatic, long chain C12-Czz monoaliphatic
e -

Eiglrr& 2' Foam VC\? c(i)am ty andg&engl}egzyﬁﬁatemﬁgnmonium salts, and mixtures thereof; and

Ratio % - 2) g4 gvater phase comprising an aqueous solution cadtaining from 0.2
, 28 i | 2523- ggﬁ’ :2),'3’ %0%, preferably from 1 to 10%, by weight ofgagwater-soluble

: . 9% . o . sa.

40: 1 12. 0% 3¢eqgrolyte, preferably gplgiym chipgige;

PCT/ US96/ 00388 3)  avolume to weight ratio of water phase to oil phase in the rangg ©f

3d 50: 1 59. 2%  §8ih26:1 to 125:1, refe'fib?i Rbift 46:1 1617024 | On Of

Barrier Layer fromH 26:1 to 125: P '

PES .. A foam naterl al, yseful ,as the |
optional barrier | ayeg) i POymasizing the, FIOBPIET, FYMBGIETA A the oil phase of the wgter-in-oil
process described in Exangmdsion tol formom pplymeric foanpinaterisl thatcisl eapable ofbdcgiining he
relatively smaller cell @m}l . | r the barrier layer are
m xi ng at a tenperature aﬁq ﬁgﬁé?\gg&ﬁkggﬁgu@% ng.a m xer speed, of raesbﬁ‘lxjatl
1300 RPM C) washing the polymeric foam material to lower the level of

electrolytes to less than 2% ;

D) treating the washed foam with an effective amount of a hydrophilizing

" surfactant;
E) dewatering the washed foam to a moisture content of 40% or less,

preferably from 5 to 15%.

11.  The process of Claim 10 characterized in that the polymeric foam of step B)
is sliced into a sheet prior to step C).

12.  The process of any of Claims 10 to 11 characterized in that said monomer
component comprises:
i) from 50 to 65% by weight monomer selected from the group
consisting of C4-C)4 alkyl acrylates, aryl acrylates, C6-C)¢ alkyl
methacrylates, acrylamides C4-C)2 alkyl styrenes, and mixtures
thereof,
if) from 15 to 40% by weight comonomer selected from the
group consisting of styrene, ethyl styrene and mixtures thereof; and
iii) from 12 to18% by weight divinyl benzene.

13.  The process of Claim 12 characterized in that monomer (i) is selected from
the group consisting of butyl acrylate, hexyl acrylate, octyl acrylate, 2-ethylhexyl
acrylate, nonyl acrylate, decyl acrylate, dodecyl acrylate, isodecyl acrylate, tetradecyl
acrylate, benzyl acrylate, nonylphenyl acrylate, hexyl methacrylate, octyl
methacrylate, nonyl methacrylate, decyl methacrylate, isodecyl methacrylate, dodecyl

* [ L M S *



Exanpl e 5: Cataneni al Pad Having A Foam Absorbent Mrber. e e A

pi ece of polynerlc foan1accord|ng to any of Exanples 2a-2f is cut into a

StTip MaviTg a W dti of 6. 4Cm_a rengrim or 19 cm and a thi ckness .
of 0.51 cm (volume = 62 cc). This piece of foamis positioned as

an absor ; er or |layer between a fluid inpervious . cksheet
and an asgtp filmtopsheet (such as DRI -WEAVE). Optircﬁ]rz’a‘ﬁag/l?mganonvmven
sheet can be used as the topsheet in place of the apertured film

Preferably, a secondary topsheet is positioned between the foam
absor bent nenber and the apertured topshéﬁf Exanpl e 6:

Ca ial Pad T L
of polymer i o GHAPEDRMS dAmgeap nelpy ﬁ%&m A 3grvlagide, g-ocgylstygne, g Dy °°°

i.nto 15 anwnwmpﬁhumfng a mndth of 6.4 cm a length of 10 cm and a
t hi ckness of 0. 19 cn1(vo|une 12 : cc). A second piece of
pol ynmeric foam cco

having a wi dt h 18 6 8 °°§§ ?Iixeﬁ%tqga?‘midiiéﬂlu ‘lr"g“glt‘f'fﬁdn (r)f@s ttrei"g'lsfgrcm

(volunme 23 cc) cofipanent comprises Mm%ﬂmblm&s&@%dyommmm{ﬁmnpl e 5

into a catanen
e e e Mp Ly f il Sl |,

t opsheet) bein

20 foam piec “3?@“% Bﬁﬂﬂﬁﬁnﬂﬁﬁ SU|tabIe bondi ng
adhesive applied in speC|f|c ' points to nalntaln contact between
the pieces without restricting fluird flow. B Exanpl e 7: Cataneni a
Pad Having a Barrier Layer A catameni al pad having an
absorbent core conprising tree absorbent foanms of the pr esent
invention and a filler material between the foam absorbed core and the
backsheet is 25 prepared as follows. A pi ece of polyneric foam
according to any of Exanples 2a, 2b, 2c. . 2d is cut into a strip

which will be the upper |ayer (adjacent the t opsheet) of the absorbent
core. A second piece of polymrc fawn according to Exanples le or If is cut

into a strip that will be the mddle | ayer of the absorbent core.
A third piece of polyneric foam ~according to Exanple 4 is cut into
a strip that will be the barrier |ayer (adjacent the filler 30

material, which is optionally airfalt) of the absorbent core. This barrier

| ayer will have a nunber average cellsize of fromabout 15 to
about 50 pun and a nunber average hole size of . _ fromabout 4 to
about 9 nm For a thick product, the filler nmateria

(e.g., airfelt) is |l ocated between the absorbent ' WD 96/ 21682

PCr T/ US96/ 00388 - 10-
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core and the backsheet. The pieces are assenbl ed as described in Exanple 5

into a cataneni al pad. Preferably the three foam pieces are
lightly bonded together with any sui t abl e bondi ng adhesi ve appl i ed
in specific ints to nmaintain contact between the pieces wi t hout
restricting BYQI?‘&F‘ #4820\, 5 Exanple 8: Catenenial Pad YS90 Foam
and Absorbent Gelling Materi al A piece O polynericfm
according to any of Exanples 2a, 2b, 2c. or 2d is cut into a strip

having a width of 6.4 cm a length of 10 cm “#hd a thickness of 0. 19 cm
(vol une = 12 This is astﬁ,g ?d over a webp consisting
aims

cellulosic fibers dfd aﬁi’ﬁﬂ?@f’ﬁs ofany ¢ Oto 15 chaga Mmdhata&hudmmhzms
gel ling material | swdfactant iscselooted ftonothe gycupsconsistingsofethoxylates 30C) !

Bud= Havi F CQ{W A

c;n be \élutngl n?gma pi eCFates Of ﬁﬂs'cdarf’“%n’&“’é %X“&Bsat“gﬁ gtm%%E :Ef%ce
of foamis attached P °PF@F§@M&FBF@°MH@@?¢MMWWM

of 2.8 cmand a | e2000) aindeénsation prodacts af ﬂdbﬁ&levﬁxxdghﬁd

this strip are coa |v nd cover
with a rel ease paptgﬁggor! agMn a sa S Bl&‘%gfgi%%'a%i d 8‘
Optionally, aflwdﬁ%ﬂeﬁl F“@E‘FPT&’SE!RPV\EAVEor a nonwoven can
be attached on top of the foam ' Exanpl e 10. Surdi cal
Drape Having Foam @gnpo t fo of

2 can be sliced |ntq:g a gﬁgé"é“fssm%cd Pe 13 n°&‘"a“f§z% thap?' %tnlrﬁ ks’EX

pi ece of foamis ahydrephiligin "ﬁaﬁlﬁ@q&a#@thq@mwmmepmacksheet usi ng
any 20 sui t abl e adhesi ve. The opposing side of the backsheet can be
treated with any suitable contact adhesive and covered with

rel ease paper so as to provide for stability in application to a
particul ar area when in use. Exanpl e 11. Tanpon Havi ng Foam
Conponent . Any of the foanms of Exanple 2 can be cored tp
provi de a tube having a radius of 1.2 cm 25 and a length of 8 cm The
tube is wapped in a fluid perneable nonwoven coversheet and

attached to a string for easy renoval. WO 96/ 21682

PCT/ US96/ 00388 '
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-41- VWhat is Clainmed is: 1. A polyneric foam material, whi gh
i s capabl e of absorbi ng bl ood and bl ood- based fluids, said polyneric
foam material ¢ , Ot i
foam structure of interconnected open cel | s, characterized in that the foam

structure has: ~'A) the ability to wick artificial nmenstrual fluid
(AVF) veWQ®G1582 t 0 a hei ght of 5 cm i BETRYE0BE8 , 40,
preferably | ess than 20, m nutes; B) a capillary specific

surface area in the range of from 0.0080 to 0.040,
preferably from0.010 to 0.030, nost preferably from0.014 to about -

0. 026, nR/cc; O a resistance to conpression defl ection of
from5 to 75% preferably from 1/5 10 to 65% nost preferably
from15 to 60% when neasured under a confining pressure
of 5.1 kPa at 31C after 15 mi nutes, D) a free absorbent
capacity of from20 to 125 g/g; - E) less than 2% preferably
less than 0.5% residual hydratable salts. 2. The foam materi a

of Claim2 characterized in that said foam structure has the
ability to wck at least 30 g/g of A 0_a height of about 5 cm at
equi li brium and has % Retdl ped/n| TTal Uptake of AMF of at |east

about 50% ' 3. The of 'mﬁ 1to 2
N, A cell size of from 30

characterized in that it hag .
to 130, preferably from3 0/60 pm and a nunber average hol e size

of from8 to 30, preferal ﬂI’r OfR-10--t-0--20:-pry 4, The foam
material of C ains 1 o B charanterlzed in that |\ hes—a-#Fy basis
density of fromO. 0 Q24 g/ cc. i5. Y\ A cataneni al pad

especi al l'y sui t abl e for .oéorbing menst r ual fHUIdS} qai d pad

. conpi si ng: a fluid perV|©us t ppgheet ;

1) a backsheet; and \ I11) an absof ent core posi ti oned
bet ween sai d topsheet any sai d backsh@et dndfthe fluid discharge
region of the wearer of v padi, - sai d absorbeht cpfg characterized
in that it conprises an a..brbent menber madeifrom fhe foam materi al

2

‘L

S VS 16

Fig. 1
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6. The pad of Caim5 characterized in that said absorbent core further

conpri ses avbbgpidsAcqui sition |ayer between said topsheet and said

absor bent nenber. 7. The pad of C aim5 characeerisssmoisg t hat
sai d absorbent nenber conprises an upper foam | ayer having a
capillary suction specific surface area from0.014 to 0.020

nmMerr]/cc and a | ower foam |l ayer having a capillary suction specific
surface area higher than that of said upper foamlayer and in the
range of from0.020 to 0.026 n2/cc. 8. The pad of Caimb5
characterized in that said absorbent nmenber is an upper

acqui sition/distribution conponent and wherein said absorbent core further
conprises a |lower fluid storage/redistribution conponent in fluid

conmuni cati on with said upper ﬂﬁinent and conprsi ng absor bent
gelling material, said | ower conponent preferably conprising
absorbent gelling material |am nated between two ti ssue | ayers.

9. An absorbent article selected from the group consisting of tanpons,
drapes characterized in that it

bandages, wound dressing and surgi cal
conprises the foammaterial of any of Cains 1 to 4. 10.
A process for the preparation of an absorbent polyneric foam nmateri al
capabl e of absorbi ng bl ood and bl ood- based fl ui ds,
characterized in that it conprises the steps of:

1) an

A) formng a water-in-oil enul sion under from
oi | phase conpri sing: sa a) from85 to 98%
preferably from90 to 97% by ﬁﬂight of a
nmononmer conponent capabl e of foYm ng_a copoblyner having a
Tg of 50[err]C or |ower, preferab m 15 to 30C, the

nmonomer conponent conpri sing:
70% by wei ght of at |east one subg

wat er -i nsol ubl e nnnofunctiona¢ no

form ng an atactic anorphous]ggl;

i) frmn45to

ally

capabl e of

{qving a Tg of

© ii) from10 to 40% by
ar’gapable of

35[err]C or | ower;
wei ght of at | east one substanti

wat er - i nsol ubl e monof uncti onal cofp
i nparting toughness about equivajanﬂ\ta t hat provi ded
by styrene; VTN
\ %
:/i; o
\-/ L
N 2D
:;:E. c M
L I ;\
e MY =
f_‘\/\,
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?/\’
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N I/
N
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iii) from5 to 25% by weight of a first substantially water-

i nsol ubl e, we Ml%}ct i onal crosslinking agent selected

from the 'group consisting of divinylbenzenes, PCT/US96/00388
trivinyl benzenes, divinyltol uenes, di vi nyl xyl enes,

di vi nyl napht hal enes di vi nyl al kyl benzenes,

di vi nyl phenant hr enes, di vi nyl bi phenyl s,

di vi nyl di phenyl net hanes, di vi nyl benzyl s,

di vi nyl phenyl et her s, di vi nyl di phenyl sul fi des,

di vi nyl furans, divinylsulfide, di vi nyl sul fone, and

m xtures thereof, and iv) fromO to 15% by

wei ght of a second substantially
wat er -i nsol ubl e, pol yfunctional crosslinking agent
selected fromthe group consisting of polyfunctional

acryl ates, methacryl ates, acryl am des, t hacryl am des,
and nixtures thereof; and /5 b) from2 to 15%, 3 to
10% by weight of an emulsifier conponent

which is soluble in the oil phase and which is

suitable for formng a stable water-in-oil emulsion, the
enul si on conmponent conprising: (i) a primary enulsifier
havi ng at | east 40% by wei ght emnul sifying conponents

sel ected fromdiglycerol nopnoesters of |inear unsaturated
Cl6-C22 fatty acids, diglycerol nonoesters of branched Cerr]-
C24 fatty acids, diglycerol nonoaliphatic ethers of branched
Cl16- C24 al cohol s, diglycerol nonoaliphatic ethers of |inear
unsaturated C[err]-Clerr] al cohols, diglycerol nonoaliphatic
ethers of linear saturated Cl2-(Clerr] alcohols, sorbitan
nonoesters of |inea SR e N .. 2 | or bi t an
nonoesters of branc
thereof or (ii) a clu
| east about 20% by ®
a secondary emul sif
secondary enulsifie
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di al i'ph&tic quaternary ammoniumsalts, |ong chain Cl2-C22 WO

96/ 21682 . :
PCT/ US96/ 00388 -44-
di al i phat i owp @} Pl i ni um quat ernary ammoni um salts, short

chain Cferr]-C4 dialiphatic, long chain Cl2-C22 nonoal i phaPCTUS96/00388
benzyl quaternary ammoniumsalts, and m xtures thereof; and

2) . a water phase conprising an aqueous sol ution containing fromaOo.2
to 20% preferably from1l to 10% by weight of a water-soluble

el ectrolyte, preferably cal ciumchloride; 3) a vol une
to weight ratio of water phase to oil ph4s;é5n t he range of
from20:1 to 125:1, preferably from40:1 to 70:1; and B)

pol ynmeri zi ng the nononmer conponent in the oil phase of the water-in-oil
enmul'sion to forma polynmeric foammaterial that is capable of acquiring

and distributing blood based fl uids; C) washing the polyneric
foammaterial to |ower gaaalevel of residual el ectrol ytes
to |l ess than 2% A paaled foam with an effective
anmount of a hydrophi |l zi igates S e E)

preferably from5 to 19 “"j : IR Y WS
characterized in that 5. N \ X$liced into
a sheet prior to step &;;%‘s-"“d W Cl ai N8 10

i) from50 to 65% bysd
consisting of C4-(ferr
nmet hacryl ates, acryl an.g.,

A N

t her eof ; presBid MR Comononer
sel ected fromthe : e 0% if-yr ene, ethyl
styrene and nixtures ; A SIS i I f rom 12 to
18% by wei ght di vi nyl & L SR W S AR e Sk s e e "“"-iif

) T o v T .g.
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*13., ,,The process of Caim12 characterized in that nononer (i) is selected

from t - -
.acryl ate, 2-ethyl hexyl acrylate, nonyl acrylate, decyl acrylate,
dodecyl acryl ate, isodecyl acrylate, tetradecyl actyl ate, benzyl

acryl at e, WAMBhenyl acryl ate, hexyl methacrylate, octyPCIUS6N0388
net hacryl ate, nonyl nethacryl ate, decyl nethacrylate, isodecyl

nmet hacryl ate, dodecyl WO 96/ 21682

PCT/ US96/ 00388 45-

met hacryl ate, tetradecyl nethacrylate, N-octadecyl acryl am de,

p- n-octyl styrene, and m xt ures t hereof 14. The process

of any of Cains 10 to 13 characterized in that the emulsifier
conponent conprises a primary emulsifier having at | east 70% by wei ght

enul si fying conponents selected fromthe group consisting of

di gl ycerol nonool eate, sorbitan nonool eate, diglycerol

nonoi sostearate, and m xtures thereof . WD 96/ 21682

PCT/ US96/ 00388 _ - 46-

15. The process of any of C ains 109495 characterized in that the

hydr ophi |'i zi ng surfactant is selected fromthe group consisting of
et hoxyl ates of Clerr]-Cerr] alcohols; et hoxyl at es of

Cerr]-Cerr] fatty acids; condensation products of ethylene oxide,
propyl ene oxi de, and m xtures thereof having nol ecul ar wei ghts greater than

about - 2000; condensation products of propyl ene oxi de and propyl ene
gl ycol; sulfated al cohol ethoxyl ates; al kyl ether sulfates;
branched and |inear al kyl aryl ethoxylates; silicone-glyco

copol yners; and m xtures thereof.
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